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( 58 ) 

( 57 ) ABSTRACT 

Disclosed herein is a system for creating an injectable and 
flowable cold slurry , the system comprising a housing ; a 
mount operatively connected to the housing configured to 
accept a container ; a first motor configured to move the 
mount from a first position to a second position ; a second 
motor , and a drive shaft in communication with the second 
motor , wherein the drive shaft is configured to rotate to 
cause an internal volume of the container to be transformed 
into the injectable and flowable cold slurry . 
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APPARATUS FOR CREATION OF transforming a composition into a flowable and injectable 
INJECTABLE SLURRY cold slurry using components internal and / or external to a 

container holding the composition , such as a syringe con 
This patent disclosure contains material that is subject to taining a crystallized solution adapted to interact with exter 

copyright protection . The copyright owner has no objection 5 nal hardware to agitate the solution to form a slurry . The 
to the facsimile reproduction of the patent document or the disclosure provides for apparatuses , systems , and methods 
patent disclosure as it appears in the U.S. Patent and that preserve the sterility of the composition and reduce the 
Trademark Office patent file or records , but otherwise time required to provide a therapeutic substance to a patient . 
reserves any and all copyright rights . 

SUMMARY 
TECHNICAL FIELD 

In one aspect , the invention provides for a system for 
The present invention relates generally to app uses , creating an injectable and flowable cold slurry , the system 

systems , and methods for creating injectable cold slurries . comprising : a housing ; a mount operatively connected to the 
More particularly , the present invention relates to a syringe 15 housing configured to accept a container ; a first motor 
with an internal mechanism for blending internal syringe configured to move the mount from a first position to a 
contents to create an injectable cold slurry . second position ; a second motor ; and a drive shaft in 

communication with the second motor , wherein the drive 
BACKGROUND shaft is configured to rotate to cause an internal volume of 

20 the container to be transformed into the injectable and 
Cold slurries ( e.g. , ice slurries ) are known in the art as flowable cold slurry . 

compositions that are made of sterile ice particles of water , In some embodiments , the container is a syringe , and 
varying amounts of excipients or additives such as freezing wherein the syringe comprises a blade shaft . In some 
point depressants , and , optionally , one or more active phar- embodiments , the blade shaft comprises a plurality of 
maceutical ingredients , as described in U.S. application Ser . 25 blades . In some embodiments , the blade shaft is configured 
No. 15 / 505,042 ( “ ' 042 Application ” ; “ Publication No. to engage with the drive shaft , and wherein the blade shaft 
US2017 / 0274011 ) , incorporated in its entirety herein . The is configured to rotate to cause the internal volume of the 
cold slurries can be delivered , preferably via injection , to a syringe to be transformed into the injectable and flowable 
tissue of a subject , preferably a human patient , to cause cold slurry . In some embodiments , the system further com 
selective or non - selective cryotherapy and / or cryolysis for 30 prises one or more rails , wherein the mount is configured to 
prophylactic , therapeutic , or aesthetic purposes . Injectable move along the rails from the first position to the second 
cold slurries may be used for treatment of various disorders position . In some embodiments , the first motor is selected 
that require inhibition of nerve conduction . For example , from a brushless DC motor or a linear actuator . In some 
U.S. application Ser . No. 15 / 505,039 ( “ ' 039 Application ” ; embodiments , the second motor is selected from a brushless 
Publication No. US2017 / 0274078 ) , incorporated in its 35 DC motor or a spindle motor . In some embodiments , the 
entirety herein , discloses the use of slurries to induce revers- system further comprises a pulley in communication with 
able degeneration of nerves ( e.g. , through Wallerian degen- the second motor , wherein the pulley is configured to rotate 
eration ) by causing crystallization of lipids in the myelin the drive shaft . In some embodiments , the system further 
sheath of nerves . The ' 039 Application also discloses using comprises one or more pulleys in communication with the 
injectable cold slurries to treat various other disorders that 40 first motor , wherein the one or more pulleys are configured 
require inhibition of somatic or autonomic nerves , including to move the mount from the first position to the second 
motor spasms , hypertension , hyperhidrosis , and urinary position . In some embodiments , the movement from the first 
incontinence . position to the second position is along a longitudinal axis . 
A method of preparing a cold slurry is shown in U.S. In some embodiments , the system further comprises a worm 

application Ser . No. 16 / 080,092 ( “ ' 092 Application ” ; Pub- 45 and a worm gear , wherein the worm is in communication 
lication No. US2019 / 0053939 ) . However , the ' 092 Appli- with the worm gear , and wherein the worm gear is config 
cation requires installation of a medical cold slurry produc- ured to rotate a pulley to move the mount from the first 
tion system at the point of care . Also , this requires the point position to the second position . 
of care to be concerned with maintaining sterility of the cold In another aspect , the invention provides for a system for 
slurry during and following manufacture . 50 creating an injectable and flowable cold slurry , the system 

Co - pending U.S. application Ser . No. 17 / 062,955 ( “ ' 955 comprising : a sled configured to accept a syringe ; a first 
application ” ) discloses a method of easily transporting a motor configured to move the sled from a first position to a 
sterile biomaterial to a point of care using standard shipping second position ; a second motor ; a drive shaft in commu 
techniques , where the biomaterial can be transformed into a nication with the second motor ; and a pulley in communi 
flowable and injectable cold slurry at a point of care without 55 cation with the second motor and the drive shaft , wherein the 
requiring manufacturing equipment to be available at the drive shaft is configured to rotate to cause an internal volume 
point of care and without compromising the sterility of the of the syringe to be transformed into the injectable and 
biomaterial at the point of care . The disclosure in the present flowable cold slurry . 
application is compatible with the methods and systems In some embodiments , the system further comprises the 
disclosed in the ' 955 application . 60 syringe , wherein the syringe comprises a blade shaft . In 

There exists a need for apparatuses , systems , and methods some embodiments , the blade shaft comprises a plurality of 
that allow for preparation of a flowable and injectable cold blades . In some embodiments , a plunger of the syringe 
slurry at a clinical point of care without compromising the comprises a hollow portion , and wherein the blade shaft is 
sterility of the slurry during preparation and without requir- configured to retract into the hollow portion of the plunger . 
ing manufacturing equipment or slurry components to be 65 In some embodiments , the system further comprises one or 
available at the point of care . The present disclosure pro- more rails , wherein the rails are configured to move the sled 
vides for improved apparatuses , systems , and methods of from the first position to the second position . In some 

a 
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embodiments , the first motor is selected from a brushless DC some embodiments , the container comprises a plurality of 
motor or a linear actuator . In some embodiments , the second blades . In some embodiments , the plurality of blades com 
motor is selected from a brushless DC motor or a spindle prises one or more blade rows positioned along a long 
motor . In some embodiments , the system further comprising central shaft , and wherein the long central shaft is configured 
one or more pulleys in communication with the first motor , 5 to fit inside of the container . In some embodiments , the long 
wherein the one or more pulleys are configured to move the central shaft comprises a plurality of magnetic components . 
sled from the first position to the second position . In some In some embodiments , the blade comprises an “ X ” shape . In 
embodiments , the system further comprises a safety door . some embodiments , the system further comprises a com 

In another aspect , the invention provides for an apparatus partment configured to hold at least one battery . In some 
for creating an injectable and flowable cold slurry , the 10 embodiments , the housing has dish outs , wherein the dish 
apparatus comprising : a sled configured to accept a syringe ; outs are configured to allow a user to remove a syringe from 
a first motor configured to move the sled from a first position the housing . In some embodiments , the system further 
to a second position ; a drive shaft ; and a second motor comprises a second rotating magnet and a second motor . In 
configured to cause rotation of the drive shaft , wherein the some embodiments , the housing is further configured to 
rotation of the drive shaft causes an internal volume of the 15 accept the container in a position between the first rotating 
syringe to be formed into the injectable and flowable cold magnet and the second rotating magnet . In some embodi 
slurry . ments , the housing is further configured to accept the 

In some embodiments , the sled further comprises a dock container in a position between the first motor and the 
configured to accept the syringe . In some embodiments , the second motor . 
sled comprises a front holder mount and a back - holder 20 In another aspect the invention provides for an apparatus 
mount , and wherein the front holder mount is configured to for creating an injectable and flowable cold slurry , the 
be moved to an open position to accept the syringe . In some apparatus comprising : a housing ; a first rotating magnet ; and 
embodiments , the apparatus further comprises one or more a first motor , wherein the first motor is configured to spin the 
pulleys in communication with the first motor , wherein the first rotating magnet to cause an internal volume of a 
one or more pulleys are configured to move the sled from the 25 container to be transformed into the injectable and flowable 
first position to the second position . cold slurry . 

In another aspect , the invention provides for an apparatus In some embodiments , the apparatus is handheld . In some 
for transforming an internal volume of a container into an embodiments , the container is a syringe . In some embodi 
injectable and flowable cold slurry , the apparatus compris- ments , the container comprises a blade and a magnetic 
ing : a mount configured to accept the container ; a drive 30 component . In some embodiments , the first rotating magnet 
shaft ; and a motor in communication with the drive shaft , is configured to agitate the magnetic component . In some 
wherein the motor is configured to rotate the drive shaft to embodiments , the container comprises a plurality of blades . 
transform the internal volume of the container into the In another aspect , the invention provides for a system for 
injectable and flowable cold slurry . creating an injectable and flowable cold slurry , the system 

In some embodiments , the apparatus further comprises a 35 comprising : a housing configured to accept a container ; a 
second motor configured to move the mount from a first magnetic cup ; and a motor , wherein the motor is configured 
position to a second position . In some embodiments , the to spin the magnetic cup to cause an internal volume of the 
container is a syringe , and wherein the syringe comprises a container to be transformed into the injectable and flowable 
blade shaft . In some embodiments , the blade shaft comprises cold slurry . 
a first bayonet connector configured to engage with a second 40 In some embodiments , the system further comprises a 
bayonet connector , and wherein the drive shaft comprises linear actuator , wherein the linear actuator is configured to 
the second bayonet connector . In some embodiments , the move the motor from a first position to a second position 
apparatus further comprising one or more pulleys in com- along a linear axis . In some embodiments , the container is a 
munication with the first motor , wherein the one or more syringe . In some embodiments , the container comprises a 
pulleys are configured to move the sled from the first 45 blade and a magnetic component . In some embodiments , the 
position to the second position . In some embodiments , the magnetic cup is configured to agitate the magnetic compo 
apparatus further comprises one or more rails , wherein the nent . In some embodiments , the container comprises a 
mount is configured to move along the rails from the first plurality of blades . 
position to the second position . In another aspect , the invention provides for an apparatus 

In one aspect , the invention provides for a system for 50 for creating an injectable and flowable cold slurry , the 
creating an injectable and flowable cold slurry , the system apparatus comprising : a housing configured to accept a 
comprising : a housing configured to accept a container ; a container , wherein the container comprises a rotor ; and a 
first rotating magnet ; and a first motor , wherein the first plurality of stator coils , wherein the plurality of stator coils 
motor is configured to spin the first rotating magnet to cause is configured to spin the rotor to cause an internal volume of 
an internal volume of the container to be transformed into 55 the container to be transformed into the injectable and 
the injectable and flowable cold slurry . flowable cold slurry . 

In another aspect , the invention provides for an apparatus In some embodiments , the container is a syringe . In some 
for creating an injectable and flowable cold slurry , the embodiments , the container comprises a blade . In some 
apparatus comprising : a housing configured to accept a embodiments , the blade is attached to the rotor . 
container , a first rotating magnet ; and a first motor , wherein 60 In another aspect , the invention provides for a system for 
the first motor is configured to spin the first rotating magnet determining a status of a docking station configured to create 
to cause an internal volume of the container to be trans- an injectable and flowable cold slurry , the system compris 
formed into the injectable and flowable cold slurry . ing : a processor ; and a memory storing processor - executable 

In some embodiments , the container is a syringe . In some instructions that , when executed by the processor , cause the 
embodiments , the container comprises a blade and a mag- 65 processor to : perform a self - test to determine whether a 
netic component . In some embodiments , the first rotating docking station is one of operational , non - operational , or 
magnet is configured to rotate the magnetic component . In operational with a non - blocking issue ; if the docking station 

a 



10 

US 11,241,330 B1 
5 6 

is determined to be operational or operational with a non- FIG . 5 is a front elevational view of a docking station 
blocking issue , then the instructions cause the processor to configured to blend internal contents of a syringe and a 
initiate a blending operation of the docking station and syringe containing a biomaterial to be transformed into an 
determines whether the blending operation is a success or a injectable and flowable cold slurry . 
failure ; and if the docking station is determined to be 5 FIG . 6 is a cross - sectional side view taken along line 6-6 
non - operational , then the instructions cause the processor to of FIG . 5 but with the syringe in the docked position . 
inform a user that the docking station is non - operational . FIG . 7 is a fragmentary , partially broken away schematic 

In another aspect , the invention provides for a non front view of a portion of a docking station configured to transitory computer - readable storage medium comprising blend internal contents of a syringe and a syringe in the computer - readable instructions for determining a status of a docked position . 
docking station configured to create an injectable and flow FIGS . 8-9 are perspective views of a housing surrounding able cold slurry that , when executed by a processor cause the a docking station configured to blend internal contents of a processor to : perform a self - test to determine whether a 
docking station is one of operational , non - operational , or syringe and a syringe in the docked position , with the front 
operational with a non - blocking issue ; if the docking station is holder mount in the open and closed position respectively . 15 
is determined to be operational or operational with a non FIG . 10 is a perspective view of a docking station , a 
blocking issue , the computer - readable instructions cause the mount plate , and components configured to blend internal 
processor to initiate a blending operation of the docking contents of a syringe and a syringe in the docked position , 
station and determine whether the blending operation is a with the housing removed . 
success or a failure ; and if the docking station is determined 20 FIGS . 11-13 are cross - sectional side views of the docking 
to be non - operational , inform a user that the docking station station , mount plate , and components of FIG . 10 , configured 
is non - operational . to blend internal contents of a syringe and a syringe in the 

In some embodiments , the success of the blending opera- prior to loading , blending , and after blending positions 
tion further causes the processor to indicate to a user that a respectively . 
syringe is ready for injection of the injectable and flowable 25 FIG . 14 is an exploded perspective view of the docking 
cold slurry into a patient . In some embodiments , the failure station , mount plate , and components of FIGS . 10-13 con 
of the blending operation further causes the processor to figured to blend internal contents of a syringe . 
indicate to a user that a syringe is not ready for injection of FIGS . 15A - C are side cross - sectional views of a syringe 
an internal contents of a syringe into a patient . In some with internal blades configured to blend internal syringe 
embodiments , the self - test comprises determining if a door 30 contents . 
is closed or open , and wherein the door is configured to FIG . 16 is fragmentary and partially broken away sche provide a barrier to the docking station . In some embodi matic front view of the docking station of FIG . 14 config ments , the self - test comprises determining if a syringe is ured to blend internal contents of a syringe and a syringe present in the docking station . In some embodiments , the 
self - test comprises moving a holder mount from a first 35 during blending mode . 

FIG . 17 is a schematic view similar to FIG . 16 but with position to a second position and spinning a motor . In some 
embodiments , the self - test comprises checking a tempera the syringe ready for removal after completion of blending . 
ture reading of a PCB temperature sensor . In some embodi FIG . 18 is a perspective view of a syringe with internal 
ments , the blending operation is initiated after the processor blades configured to blend internal syringe contents . 
determines that a syringe is present in the docking station . In 40 FIG . 19 is a cross - sectional side view of a syringe with the 
some embodiments , the success of the blending operation syringe contents being injected into a subject . 
further causes the processor to measure a temperature of an FIGS . 20A - B are perspective views of a docking station 
internal volume of a syringe . In some embodiments , if the configured to blend internal contents of a syringe using 
temperature of the internal volume of the syringe is greater magnetic drive . 
than about -6.5 ° C. , the processor the processor indicates to 45 FIG . 21 is a cross - sectional top view of a docking station 
the user that the syringe may soon expire . In some embodi- configured to blend internal contents of a syringe using 
ments , if the temperature of the internal volume of the magnetic drive , shown with and without packaging respec 
syringe is greater than about -6 ° C. , the processor the tively . 
processor indicates to the user that the syringe has expired . FIG . 22 is a cross - sectional front view , taken along line 

50 22-22 of FIG . 21 . 
BRIEF DESCRIPTION OF THE DRAWINGS FIG . 23 is an exploded perspective view of a docking 

station configured to blend internal contents of a syringe 
The following figures depict illustrative embodiments of using magnetic drive showing a syringe being removed after 

the invention . completion of blending . 
FIG . 1 depicts a freezing point depression graph for liquid 55 FIG . 24 is a cross - sectional schematic side view of slurry 

water , a solution containing 10 % glycerin volume by vol- being injected through a syringe into a patient after comple 
ume ( v / v ) , and a solution containing 20 % glycerin ( v / v ) . tion of blending . 
FIG . 2 is a table showing the breakdown by volume and FIG . 25 is a fragmentary partially broken away perspec 

weight of components of an exemplary biomaterial that can tive view of a syringe barrel with an internal magnetic 
form an injectable cold slurry . 60 component and an external rotating magnet . 
FIG . 3 is a graph showing the characterization of ice FIG . 26 is a perspective view of a cross shaped magnetic 

content of cold slurries having crystallization set points of component that can be placed inside a syringe to blend the 
-5.5 ° C. and -8.1 ° C. internal contents of the syringe . 
FIG . 4 is an exploded perspective view of a docking FIG . 27 is a perspective view of a magnetic component 

station configured to blend internal contents of a syringe and 65 with a circular portion and two elongated portions extending 
complementary syringe containing a biomaterial to be trans- along the diameter forming an “ X ” shape that can be placed 
formed into an injectable and flowable cold slurry . inside a syringe to blend the internal contents of the syringe . 
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FIG . 28 is a perspective view of a magnetic component temperatures , and manipulating physical components pro 
with a long shaft and four blades that can be placed inside vided inside the container . The physical components inside 
a syringe to blend the internal contents of the syringe . the container can be manipulated using components that are 
FIG . 29 is a perspective view of a handheld magnetic shipped with the container , components that are part of the 

stirrer and a syringe with internal magnetic components . 5 shipping vessel in which the container is shipped , or com 
FIG . 30 is an exploded perspective view of a docking ponents that are stored at the point of care , any of which may 

station configured to blend internal contents of a syringe be handheld components . Thus , in some embodiments , the 
using magnetic drive and a syringe . biomaterial can be transformed into an injectable and flow 
FIG . 31 is a cross - sectional schematic side view of a able cold slurry at the point of care without compromising 

docking station configured to blend internal contents of a 10 its sterility or requiring the point of care to take any extra 
syringe using magnetic drive with a linear actuator in its steps to maintain sterility . 
retracted position and a syringe in the docked position . In some embodiments , the biomaterial is a cold slurry 
FIG . 32 is a cross - sectional schematic side view similar to ( e.g. , ice slurry ) that can be delivered via injection directly 

FIG . 32 but with the linear actuator in its extended position to tissue of a human patient or a subject ( e.g. , a human who 
and a syringe in the process of having its internal contents 15 is not a patient or a non - human animal ) for prophylactic , 
blended . therapeutic , or aesthetic purposes as disclosed in U.S. appli 
FIG . 33 is a cross - sectional schematic front view of an cation Ser . No. 15 / 505,042 ( Publication No. US2017 / 

inrunner brushless motor configured to blend internal con- 0274011 ) , incorporated in its entirety herein . The injectable 
tents of a syringe with a rotor located inside of the syringe slurry can be used for selective or non - selective cryotherapy 
barrel . 20 or cryolysis . In some embodiments , the therapeutically 
FIG . 34 is a cross - sectional side view of a syringe effective injectable slurry is comprised entirely of water and 

dispensing slurry for administration to a patient with a rotor non - active excipient materials . In other embodiments , the 
located inside of the syringe barrel . slurry further comprises a known active pharmaceutical 
FIG . 35 is a cross - sectional plan view taken along line compound . 

35-55 of FIG . 34 showing the rotor with fluid passages to 25 In some embodiments , a syringe containing a biomaterial 
allow slurry to pass through . is received at a clinical point of care . The biomaterial may 
FIG . 36 is a cross - sectional schematic front view of an be received in a crystallized ( or partially crystallized ) state 

inrunner brushless motor configured to blend internal con- or may be received in an aqueous state . The syringe with the 
tents of a syringe with a rotor located inside of the syringe biomaterial may be cooled , such as by placing the syringe in 
plunger . 30 a freezer to form a crystallized ( or partially crystallized ) 

FIG . 37 is a cross - sectional view of a syringe dispensing composition . 
slurry for administration to a patient with a rotor located In some embodiments , the syringe containing the bioma 
inside of the syringe plunger . terial is adapted transform a crystallized , or partially 
FIG . 38 is an operational flow diagram showing various crystallized , composition into a flowable and injectable cold 

device operational states and corresponding LED light sta- 35 slurry . The syringe may contain within its internal volume 
tus . one or more of blades , magnets , or other components 
FIG . 39 is an operational flow diagram showing device capable of agitating the internal syringe contents . The 

operational steps during device self - test mode and corre- syringe is configured to interact with an external apparatus , 
sponding LED light status . such as a docking station available ( or received ) at the point 
FIG . 40 is an operational flow diagram showing device 40 of care . The syringe interacts with the external apparatus , 

operational steps during device ready state and correspond- such as the docking station , such that when the external 
ing LED light status . apparatus is activated using a power source , the internal 
FIG . 41 is an operational flow diagram showing device syringe contents are agitated ( e.g. , blended ) to break up the 

operational steps during device mixing / blending state and crystallized internal contents to form an injectable and 
corresponding LED light status . 45 flowable cold slurry with a certain percentage of ice par 
FIG . 42 is an operational flow diagram showing device ticles . For example , a drive shaft in a docking station may 

operational steps after mixing / blending operation success connect with a blade shaft inside of the plunger of the 
and after mixing / blending operation failure and correspond- syringe and blending is effectuated by a motor located in the 
ing LED light status . docking station . The motor rotates the drive shaft and blade 

50 shaft to cause spinning of the blades located within the 
DETAILED DESCRIPTION syringe body to create an injectable and flowable cold slurry . 

In some embodiments , the syringe contains magnets that 
The present disclosure is drawn to apparatuses , devices , may be coupled to blades within its internal volume , which 

systems , and methods of preparation of injectable biological are adapted to rotate and cause blending of the internal 
material , such as a cold slurry . The present disclosure 55 syringe contents when interacting with a docking station 
provides for apparatuses , devices , systems , and methods that having rotating magnets . A power source activates the 
allow for blending of a solution having crystals to form an rotating magnets on the docking station which in turn cause 
injectable and flowable cold slurry for administration to a rotation of the magnets inside of the syringe to form an 
patient at a clinical point of care . The present disclosure injectable and flowable cold slurry . In some embodiments , 
provides a container , such as a syringe , that can be pre- 60 the syringe has magnets within its barrel which rotate in 
loaded with a biomaterial , sterilized after the biomaterial has response to an external handheld component that has a 
been loaded into the container , and shipped to the point of spinning magnet . In some embodiments , the syringe and 
care without compromising the sterility of the container . The docking station form a brushless motor whereby the syringe 
biomaterial inside the container can then be transformed into has a rotor ( with magnets ) within its internal volume which 
an injectable and flowable cold slurry at the point of care . 65 spins to agitate ( or blend ) its internal contents when coils 
The biomaterial can be transformed into an injectable and external to the syringe are activated using a power source . In 
flowable cold slurry by subjecting the syringe to sub - 0 ° C. some embodiments , the docking station ( or housing external 
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to the docking station , or handheld component ) has one or The concentrations of freezing point depressants will 
more lights ( e.g. , LED light ) to indicate operational status determine the ice particle percentage of the slurry and its 
and safety parameters of the docking station and syringe . flowability and injectability . The degree of freezing point 

In some embodiments , the final product to be adminis- depression can be calculated using the following formula as 
tered via injection to a human patient or a subject ( such as 5 described in U.S. application Ser . No. 15 / 505,042 ( Publica 
a human who is not a patient or a non - human animal ) is a tion No. US2017 / 0274011 ) , incorporated herein : 
cold slurry comprised of sterile ice particles of water and 

ATFK bi varying amounts of excipients or additives such as freezing 
point depressants . For example , the percentage of ice par- wherein AT , is the freezing point depression ( as defined by 
ticles in the cold slurry can constitute less than about 10 % 10 TF ( pure solvent ) -TF ( solution ) ) , Kp is the cryoscopic constant , b 
by weight of the slurry , between about 10 % by weight and is molality , and i is the Van't Hoff factor representing the 
about 20 % by weight , between about 20 % by weight and number of ion particles per individual molecule of solute . 
about 30 % by weight , between about 30 % by weight and Other methods of computing freezing point depression can 
about 40 % by weight , between about 40 % by weight and also be used , as disclosed in U.S. application Ser . No. 
about 60 % by weight , more than about 60 % by weight , and 15 15 / 505,042 ( Publication No. US2017 / 0274011 ) . 
the like . The sizes of the ice particles will be controlled to Referring to FIG . 1 , a freezing point depression graph is 
allow for flowability through a vessel of various sizes ( e.g. shown for pure water T1 , a mixture of water and 10 % ( v / v ) 
needle gauge size of between about 7 and about 43 ) as glycerin T2 , and a mixture of water and 20 % ( v / v ) glycerin 
described in U.S. application Ser . No. 15 / 505,042 ( Publica- T3 . In this graph , all the substances were placed in a freezer 
tion No. US2017 / 0274011 ) and incorporated herein . Further , 20 having a constant temperature of -20 ° C. The temperature 
other methods may be used to condition the size of the ice was measured using a thermometer placed in each sub 
particles to allow for flowability through a vessel of various stance . The graph shows that a mixture of water and glycerin 
sizes . In some embodiments , the majority of ice particles will have a different freezing point than that of pure water , 
have a diameter that is less than about half of the internal which means the solution can be cooled to below 0 ° C. and 
diameter of the lumen or vessel used for injection . For 25 only be partially crystallized . The graph shows that cooling 
example , ice particles can be about 1.5 mm or less in causes pure water T1 to crystallize at an equilibrium freezing 
diameter for use with a 3 mm catheter . point of 0 ° C. This is indicated by the period of time where 

There are a variety of techniques that may be used to the pure water remains at a temperature of about 0 ° C. , from 
prepare a solution that can form a cold slurry . This disclosure about 1.3 hours to about 4.4 hours , which begins immedi 
is not limited to any particular method or technique . 30 ately after pure water T1 passes a supercooling point at 

In some embodiments , one or more excipients may be about -6 ° C. Having an equilibrium window of crystalliza 
included in the slurry . An excipient is any substance , not tion ( i.e. , the “ flat line ” portion of pure water T1 in FIG . 1 ) 
itself a therapeutic agent , used as a diluent , adjuvant , and / or is typical for a pure solvent . For the 10 % glycerin solution 
vehicle for delivery of a therapeutic agent to a subject or T2 , cooling causes the solution to begin crystallizing at an 
patient , and / or a substance added to a composition to 35 initial freezing point of about -3 ° C. after about 2.2 hours , 
improve its handling , stability , or storage properties . Excipi- and the crystallization continues as the temperature of the 
ents can constitute less than about 10 % volume by volume solution drops further to about -8 ° C. after about 6 hours . 
( v / v ) of the slurry , between about 10 % v / v and about 20 % The initial crystallization occurs immediately after 10 % 
V / v of the slurry , between about 20 % v / v and about 30 % v / v , glycerin solution T2 passes a supercooling point at about -8 ° 
between about 30 % v / v and 40 % v / v , and greater than about 40 C. ( which can vary from sample to sample , e.g. , supercool 
40 % v / v . Various added excipients can be used to alter the ing point of between about -15 ° C. and about -3 ° C. ) , 
phase change temperature of the slurry ( e.g. , reduce the shown at around 2.2 hours . Having a descending tempera 
freezing point ) , alter the ice percentage of the slurry , alter the ture window of crystallization for the 10 % glycerin solution 
viscosity of the slurry , prevent agglomeration of the ice T2 is typical for a solution ( i.e. , impure mixture ) . Similarly , 
particles , prevent dendritic ice formation ( i.e. , crystals with 45 for the 20 % glycerin solution T3 , cooling causes the solution 
multi - branching “ tree - like ” formations , such as those seen in to begin crystallizing at an initial freezing point of about -7 ° 
snowflakes ) , keep ice particles separated , increase thermal C. after about 3.5 hours ( following an initial supercooling 
conductivity of fluid phase , or improve the overall prophy- point which can vary from sample to sample , e.g. , between 
lactic , therapeutic , or aesthetic efficacy of the injectable about -25 ° C. and about -5 ° C. ) , and the crystallization 
slurry . 50 continues as the temperature of the solution drops further to 
One or more freezing point depressants can be added as about -11 ° C. after about 6 hours and continues to decline 

excipients to form slurries with freezing points below 0 ° C. thereafter past 6.5 hours . The initial crystallization occurs 
Depressing the freezing point of the slurry allows it to immediately after 20 % glycerin solution T3 passes a super 
maintain flowability and remain injectable while still con- cooling point at about -14 ° C. , shown at around 3.5 hours . 
taining an effective percentage of ice particles . Suitable 55 Similar to the trace for 10 % glycerin solution T2 , the 
freezing point depressants include salts ( e.g. , sodium chlo- descending temperature window of crystallization for 20 % 
ride , betadex sulfobutyl ether sodium ) , ions , Lactated Ring- glycerin solution T3 is typical for a solution . 
er's solution , sugars ( e.g. , glucose , sorbitol , mannitol , het- Referring to FIG . 2 , this chart shows the components of 
astarch , sucrose , ( 2 - Hydroxypropyl ) -cyclodextrin , or a an exemplary biomaterial that can form a slurry . This chart 
combination thereof ) , biocompatible surfactants such as 60 shows that the percentage of ice for an exemplary bioma 
glycerol ( also known as glycerin or glycerine ) , other polyols terial can be calculated for a particular temperature . The 
( e.g. , polyvinyl alcohol , polyethylene glycol 300 , polyeth- exemplary slurry contains 30 % ice by mass ( weight by 
ylene glycol 400 , propylene glycol ) , other sugar alcohols , or weight ; w / w ) at -10 ° C. This exemplary slurry has 80 mL 
urea , and the like . Other exemplary freezing point depres- of saline ( 0.9 % NaCl ) and 20 mL of glycerol ( i.e. , glycerin ) . 
sants are disclosed in U.S. application Ser . No. 15 / 505,042 65 In weight , such a slurry has about 79.6 g of pure water , about 
( Publication No. US2017 / 0274011 ) and are incorporated in 0.72 g of sodium chloride , and about 25.2 g of glycerol 
their entirety herein . ( approximately 20 % v / v ) . In other embodiments , the slurry 
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could contain higher or lower percentages of glycerol by Bm and slurry represented by Cc and Cm have similar 
adjusting the relative volume of glycerol to saline . For temperature profiles which is different from that of slurry 
example , other suitable slurries contain about 10 % glycerol represented by Ac and AM ) . 
( v / v ) , between about 10 % and about 20 % glycerol , about The syringe containing a biomaterial may undergo tem 
30 % glycerol , or more than about 30 % glycerol . If an active 5 perature changes ( e.g. , by being placed in a freezer ) to cause 
pharmaceutical compound is to be added to the slurry , the partial or full crystallization of the internal syringe contents 
concentration of saline can be adjusted accordingly to main which can then be subjected to mixing / blending to form a 
tain the desired concentration of excipients such as glycerol . flowable and injectable slurry . Referring to FIG . 4 , an 
The percentage of ice will vary depending on the composi exploded perspective view is shown of a docking station 403 
tion of the biomaterial . 10 and a syringe 400 that includes internal components that can 

be used to blend the biomaterial in the syringe . The depicted Referring to FIG . 3 , different slurry compositions 
( batches ) are characterized with respect to their temperature syringe 400 has a plunger 401 containing internal blades 

402. Docking station 403 is configured to accept a syringe profiles and ice content . The different slurry batches were and to blend an internal volume of the syringe to create an 
placed into a copper plate that is heated to 40 ° C. and has 15 injectable and flowable cold slurry . Sled 404 has an upper 
thermocouple wires that measure changes in temperature of dock 407 and a lower dock 408 , each comprising a semi 
the slurry over time . The plotted data shows temperature circular cutout slot configured to hold syringe 400. The slot 
change over time for three different slurry batches . The in upper dock 407 is configured to hold plunger 401 in place , 
temperatures are measured at two different positions for while the slot in lower dock 408 is configured to hold the 
each slurry : embedded inside of the copper plate ( traces Ac , 20 barrel flange of syringe 400. Sled 404 can alternatively be 
Bc , and Cc ) and in the middle of the copper plate exposed adapted to hold a syringe by way of a variety of mechanisms 
to the outside of the plate ( traces Am , BM , and CM ) . The known in the art such as by magnetic coupling or other 
temperature traces show three separately created slurry methods of mechanical fitting ( e.g. , snap into place with 
batches : a slurry composition having 15 % glycerin ( having tight fitting hinges or manual opening and closing of com 
a temperature setpoint of -8.1 ° C. ) is represented by traces 25 ponents ) . Syringe 400 is therefore configured to interact 
Ac and AM , and two different slurry batches both having with sled 404 by fitting into slots in upper dock 407 and 
10 % glycerin ( having a temperature setpoint of -5.5 ° C. ) are lower dock 408 , as depicted in FIG . 4. Alternatively , the 
represented by traces Bc and BM , as well as traces Cc and syringe may be placed inside of a packaging , or received at 
Cm . When a slurry batch is first introduced into the copper the point of care in a packaging , that has built - in features to 
plate , the thermocouple wire embedded inside the plate 30 allow the packaging itself to connect with sled 404 ( e.g. , the 
( traces Ac , Bc , and Cc ) initially measures the warm tem- packing can be configured to interact with upper dock 407 
perature of the heated plate ( e.g. , 31 ° C. for trace Ac at and lower dock 408 of the sled 404 ; not depicted ) . Rails 405 
timepoint 0 ) and then reaches an equilibrium at a lower of docking station 403 are adapted to allow sled 404 to be 
temperature due to the cooling effect of the introduced slurry moved from a resting position in docking station 403 ( as 
( e.g. , 22 ° C. for trace Ac at around 2 minutes ) . On the other 35 depicted in FIG . 4 ) to an engaged position whereby the 
hand , for the thermocouple wire located in the middle of the syringe is locked in place within front chamber 406 which 
plate , when a slurry is first introduced into the copper plate allows the docking station 403 to begin blending the con 
it immediately contacts the thermocouple wire since that tents of syringe 400. Docking station 403 also includes 
wire is exposed . This causes an initially negative tempera- housing 411 that encloses internal blending components . 
ture reading in the middle position due to the crystallized 40 Docking station 403 has a control panel 409 that can visually 
slurry contacting the wire ( e.g. , -5 ° C. for trace Am at display a variety of operational settings and modes such as 
timepoint 0 ) followed by an equilibrium at a warmer tem- blending speed , power , mode , time remaining , slurry tem 
perature as the slurry begins to melt on the heated plate ( e.g. , perature , etc. Control panel 409 can also include buttons or 
18 ° C. for trace Am at around 4 minutes ) . The thermocouple a touch screen to allow a user to change the operational 
wire exposed to the outside of the plate ( traces Am Bm , and 45 settings / mode . Alternatively , the settings / mode may also be 
CM ) can be used to detect phase transitions during which the changed using any method known in the art such as a remote 
crystallized slurry begins to melt . The graph shows that the control . 
two slurry compositions with 10 % glycerin reach their phase Docking station 403 may be connected to a power supply 
transition at similar timepoints ( at around 4 minutes for trace through any method known in the art . For example , docking 
BM , and at around 2.7 minutes for trace Cm ) , which differ 50 station 403 may have a cord insertion terminal that allows 
from the phase transition for the 15 % glycerin slurry ( phase connection of the docking station 403 to a wall outlet power 
transition occurs at around 0.2 minutes for trace AM ) . The supply via power cord 410. Docking station 403 may be 
graph also shows that the two slurry batches having the same configured to operate using AC power , DC power , and a 
composition ( 10 % glycerin : traces Bc and By and traces Cc combination thereof . Alternatively , or in addition , to the wall 
and CM ) reach equilibrium ( as measured by the two ther- 55 supplied power , docking station 403 may have an internal 
mocouple wire positions ) in a similar time frame and at battery compartment that can hold one , two , three or more 
similar temperatures of between about 15 ° C. and 19 ° C. batteries . Any standard battery size may be used with the 
depending on the location of the thermocouple ( middle / present disclosure such as 3LR12 , D , C , AA , AAA , AAAA , 
bottom ) . On the other hand , the slurry with a different A23 , PP3 , CR2032 , LR44 batteries , etc. Also , any standard 
composition ( 15 % glycerin : traces Ac and Aw ) has a differ- 60 battery type may be used with the present disclosure such as 
ent temperature profile from the other two , reaching an lead acid , lithium ion , lithium polymer , nickel metal hydride , 
equilibrium sooner at the temperature of between about 19 ° nickel cadmium , etc. 
C. and 22 ° C. depending on the location of the thermocouple FIG . 5 depicts a front elevational view of docking station 
( middle / bottom ) . FIG . 3 therefore demonstrates that slurries 403 ( as shown in FIG . 4 ) showing syringe 400 ( having 
of different compositions have different temperature profiles 65 plunger 401 and blades 402 ) being loaded onto sled 404. The 
and batch to batch consistency exists across slurries having slot in upper dock 407 of sled 404 is configured to hold 
the same composition ( e.g. , the slurry represented by Bcand plunger 401 in place , while the slot in lower dock 408 is 
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configured to hold the barrel flange of syringe 400. Once FIG . 10 depicts a perspective view of docking station 803 , 
syringe 400 is secured in place , rails 405 move sled 404 mount plate 1002 , and a baseplate 1000. Back holder mount 
upward to allow syringe 400 to engage with blending 806 is secured to mount plate 1002. Mount plate 1002 is a 
components 500 ( described in more detail below ) located vertical mount plate that is secured to baseplate 1000 which 
internally within front chamber 406 within housing 411 , 5 is a horizontal plate . The components depicted in FIG . 10 
which allows blending of the syringe's internal contents . may be located within a housing ( not depicted ; see FIGS . 8 
Control panel 409 visually displays a variety of blending and 9 for an example of housing 802 ) . Front holder mount 
operation settings and modes . 805 of docking station 803 has handle portion 804 which 

Referring to FIG . 6 , a cross - sectional side view of dock allows a user to disengage front holder mount 805 from back 
ing station 403 is illustrated with syringe 400 ( having 10 holder mount 806. Docking station 803 also has dock 807 
plunger 401 and blades 402 ) loaded onto sled 404. Sled 404 which is configured to receive syringe 400. Mounting block 

1001 is secured to mount plate 1002 and is configured to is connected to follower arm 601 which is located within hold drive shaft 605. The bottom portion of drive shaft 605 back chamber 600 of docking station 403. Follower arm 601 comprises male bayonet connector 606 which is configured allows sled 404 to move up and down rails 405 by engaging 15 to engage with female bayonet connector 700 on blade shaft 
with leadscrew drive assembly 602. Leadscrew drive assem 701 of plunger 401 to activate the blending functionality of bly 602 is in turn driven by lower brushless DC motor 603 the docking station via spindle pulley 1003 and spindle belt 
located in the bottom portion of back chamber 600. Once 1108 ( as described in greater detail below ) . 
sled 404 is moved to its upper - most position along rails 405 , FIGS . 11-13 depict a cross - sectional side view of docking 
syringe 400 is ready for engagement with blending compo- 20 station 803 , mount plate 1002 , baseplate 1000 , and various 
nents 500 located within front chamber 406 ( within housing components that drive the blending of the syringe’s internal 
411 ) . Blending components 500 are comprised of upper contents . FIG . 11 depicts syringe 400 within dock 807 , with 
brushless DC motor 604 and drive shaft 605. The bottom front holder mount 805 in its downward ( e.g. , open and / or 
portion of drive shaft 605 comprises male bayonet connector unlocked ) position . The downward position allows dock 807 
606 which engages with syringe 400 through plunger 401 to 25 to receive syringe 400. FIGS . 12 and 13 show syringe 400 
allow blending of the syringe’s internal contents , as in dock 807 with front holder mount 805 in its upward ( e.g. , 
described in more detail below . closed and / or locked ) position . Referring to FIGS . 11-13 , a 

FIG . 7 depicts a fragmentary , partially broken away , front brushless DC motor 1101 is located above helical shaft 1103 
view of a portion of docking station 403 with syringe 400 and worm 1102. Worm 1102 engages a worm gear 1104 . 
docked . Sled 404 moves syringe 400 upward along rails 405 30 Worm gear 1104 is connected axially to a lower timing 
as shown to allow male bayonet connector 606 on the end of pulley 1106. Lower timing pulley 1106 is configured to 
drive shaft 605 ( located in front chamber 406 ) to connect interact with upper timing pulley 1105 via stepper belt 1107 . 
with female bayonet connector 700 of the upper portion of When brushless DC motor 1101 rotates worm 1102 
blade shaft 701 ( located within plunger 401 ) . Once drive via shaft 1103 ( see FIG . 12 ) . The rotation of worm 1102 
shaft 605 is engaged with blade shaft 701 , the mixing or 35 causes rotation of worm gear 1104. The rotation of worm 
blending can be initiated to transform an internal volume of gear 1104 in turn causes rotation of lower timing pulley 1106 
syringe 400 into an injectable and flowable slurry . and upper timing pulley 1105. Rotation of lower timing 
FIGS . 8 and 9 are each a perspective view of a docking pulley 1106 and upper timing pulley 1105 moves stepper 

station 803 located within housing 802. Housing 802 has a belt 1107 such that back holder mount 806 ( which can also 
safety door 801 which has open and closed positions . Safety 40 be referred to as a sled ) moves upward along rails 1109 
door 801 may be open and closed using door handle 808 . towards spindle motor 1100. Movement of back holder 
FIG . 8 shows housing 802 with an open safety door 801 . mount 806 ( or sled ) towards spindle motor 1100 allows male 
FIG . 9 shows housing 802 with a closed safety door 801 . bayonet connector 606 on lower portion of drive shaft 605 
Docking station 803 has handle portion 804 which allows a to connect with female bayonet connector 700 of the upper 
user to disengage front holder mount 805 from back holder 45 portion of blade shaft 701 located within plunger 401 of 
mount 806. Docking station 803 also has dock 807 which is syringe 400. Mounting block 1001 is secured to mount plate 
configured to receive syringe 400. In operation , a user opens 1002 and is configured to hold drive shaft 605. Once the 
safety door 801 using door handle 808 and pulls handle blade shaft 701 and drive shaft 605 are engaged ( see FIG . 
portion 804 in the direction away from back holder mount 12 ) , the blending functionality of the docking station can be 
806 which causes front holder mount 805 to lower at an 50 initiated by activating a spindle motor 1100. Spindle motor 
angle towards the user . The user then inserts syringe 400 into 1100 revolves to cause rotation of spindle pulley 1003 which 
dock 807. The user may then push front holder mount 805 is attached to drive shaft 605 via a spindle belt 1108. Spindle 
towards back chamber 806 to reengage ( e.g. , lock ) the two pulley 1003 rotates and thereby causes rotation of drive shaft 
holder mounts ( front holder mount 805 and back holder 605 to initiate blending of the internal contents of syringe 
mount 806 ) , or the user may use handle portion 804 to move 55 400 via blade shaft 701 and attached blades 402. Once 
the front holder mount 805 in the direction of back holder blending is complete , back holder mount 806 ( or sled ) 
mount 806 to reengage the two holder mounts . Then , the moves downward along rails 1109 away from spindle motor 
user closes safety door 801 as shown in FIG . 9 before 1100 to disengage male bayonet connector 606 on lower 
initiating mixing / blending . The blending action of docking portion of drive shaft 605 from female bayonet connector 
station 803 may be engaged using an LED screen ( not 60 700 of the upper portion of blade shaft 701. The user may 
depicted ) located on safety door 801 or on housing 802. The then place front holder mount 805 back to its downward 
LED screen may have various operation choices for the user ( e.g. , open and / or unlocked ) position ( see FIG . 11 ) and 
to select ( e.g. , via touchscreen ) such as ON / OFF , blending retrieve syringe 400 having cold slurry ready for injection 
speed , blending time , and / or final desired slurry consistency . into a patient at a target location . 
The LED screen ( or safety door 801 or housing 802 ) may 65 FIG . 14 is an exploded perspective view of docking 
also have an LED light that indicates operational status of station 803 , mount plate 1002 , baseplate 1000 , and various 
the syringe and docking station ( e.g. , see FIGS . 38-41 ) . components that drive the blending of the internal syringe 
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contents . Baseplate 1000 is configured to hold the various shaft 701 located within plunger 401 which is adapted to 
components of docking station 803 ( such as back holder engage with male bayonet connector 606 located at the 
mount 806 ) , mount plate 1002 , and worm 1102. Back holder bottom of drive shaft 605 ( see FIG . 7 ) . Drive shaft 605 is 
mount 806 is secured to mount plate 1002 with a plurality of part of a docking station ( not depicted ) . The use of male and 
machine screws 1400. Front holder mount 805 is secured to 5 female bayonet connectors is exemplary , and any known 
back holder mount 806 with a plurality of screws 1400 . method of connecting components for electrical conduction 
Additionally , two shoulder screws 1401 allow front holder can be used to connect the syringe with an external docking 
mount 805 to rotationally pivot around a horizontal axis station . 
from a closed ( or locked ) position ( see FIG . 12 ) to an open When blades 402 are advanced into blend zone 1503 , an 
( or unlocked ) position ( see FIG . 11 ) . A user can move front 10 active power source supplied by or through a docking station 
holder mount 805 from a closed to an open position and allows for the blades to spin to cause blending of the internal 
from an open to a closed position using handle portion 804 . syringe 400 contents to create slurry 1504 , as depicted in 
A brushless DC motor 1101 is located above helical shaft FIG . 15B . Blades 402 may spin at any rate suitable for 
1103 and worm 1102. Worm 1102 engages worm gear 1104 . causing blending of a solution to form an injectable cold 
Worm gear 1104 is connected axially to lower timing pulley 15 slurry such as 1,000 to 5,000 RPM , 5,000 to 10,000 RPM , 
1106. Lower timing pulley 1106 is configured to interact 10,000 to 15,000 RPM , 15,000 to 20,000 RPM , 20,000 to 
with upper timing pulley 1105 via timing belt 1107. When 25,000 RPM , 25,000 to 30,000 RPM , or faster than 30,000 
active , brushless DC motor 1101 rotates worm 1102 via shaft RPM . The more crystallized the state of the internal syringe 
1103. The rotation of worm 1102 causes rotation of worm contents ( i.e. , frozen ) , the faster the blending speed required 
gear 1104. The rotation of worm gear 1104 in turn causes 20 to form an injectable cold slurry . The docking station may 
rotation of lower timing pulley 1106 and upper timing pulley also be adapted to provide for various settings with a 
1105. Rotation of lower timing pulley 1106 and upper timing plurality of blade spin speeds . After blending is complete 
pulley 1105 moves timing belt 1107 such that back holder and syringe 400 is disengaged from the docking station , 
mount 806 ( which can also be referred to as a sled ) moves plunger 401 is advanced into blend zone 1503 as shown in 
upward along rails 1109 towards spindle motor 1100. Move- 25 FIG . 15C . This causes slurry 1504 to travel through syringe 
ment of back holder mount 806 ( or sled ) towards spindle tip 1505 into and out of syringe needle 1506 , while blades 
motor 1100 allows male bayonet connector 606 on lower 402 remain positioned in blend zone 1503. Plunger 401 will 
portion of drive shaft 605 to connect with female bayonet be advanced into blend zone 1503 for the purpose of 
connector 700 ( not depicted , see FIGS . 11-13 ) of the upper injecting a patient with cold slurry at a target location . 
portion of blade shaft 701 located within plunger 401 of 30 Blades 402 are depicted as being composed of four blade 
syringe 400 ( not depicted , see FIGS . 11-13 ) . Mounting rows along blade shaft 701 and are configured in rows along 
block 1001 is secured to mount plate 1002 and is configured the longitudinal portion of the syringe , with two blades in 
to hold drive shaft 605. Once blade shaft 701 and drive shaft the horizontal plane on each row . wever , any number of 
605 are engaged ( see FIG . 13 ) , the docking station's blend- blade rows can be used with the present disclosure such as 
ing functionality can be initiated by activating a spindle 35 one row of blades , two rows of blades , three rows of blades , 
motor 1100. Spindle motor 1100 revolves to cause rotation or more than three rows of blades . Any spacing between 
of spindle pulley 1003 which is attached to drive shaft 605 blade rows may be used such that the total blade compart 
via a spindle belt 1108. Spindle pulley 1003 rotates and ment distance along the longitudinal axis of the syringe 
thereby causes rotation of drive shaft 605 to initiate blending ( without considering the plunger length ) may comprise less 
of the internal contents of syringe 400 via blade shaft 701 40 than about 10 % of the total syringe length , between about 
and attached blades 402 ( not depicted , see FIGS . 11-13 ) . 10 % and 20 % of the total syringe length , between about 
FIGS . 15A - C depicts a syringe adapted for engaging with 20 % and 30 % of the total syringe length , or more than about 

a docking station ( not depicted ) to cause blending for 30 % of the total syringe length . Furthermore , any number of 
creating an injectable cold slurry . FIG . 15A depicts a syringe blades can be arranged in the horizontal plane of the syringe 
showing female bayonet connector 700 located within 45 on each row including a single blade , two blades ( e.g. , as 
plunger 401. Male bayonet connector 606 is configured to depicted in FIGS . 15 A - C ) , three blades , or more than three 
interact with female bayonet connector 700 ( see FIG . 7 ) to blades . The blades may also be comprised of any shape and 
cause the blade shaft 701 and attached blades 402 to spin and of any sharpness level known in the art . All blades within a 
therefore cause blending of the syringe’s internal contents . given syringe may be comprised of the same size or may be 
Sterility seals 1500 maintain the sterility of the internal 50 comprised of more than one size ( e.g. , FIGS . 15A - C shows 
syringe environment inside syringe barrel 1501. Therefore , two of four blades having a shorter length ) . Blades 402 are 
the composition to be transformed into an injectable and configured to be placed within the syringe such that the 
flowable cold slurry may be placed inside the syringe prior blades do not touch the walls of the syringe , including when 
to shipping the syringe to the point of care and sterility will the blades are spinning . In some embodiments , a distal blade 
be maintained throughout shipping and preparation of the 55 1801 ( see FIG . 18 ) can further be included to minimize 
injectable and flowable cold slurry . Sterility seals 1500 may vibrations during blending and to prevent blades 402 from 
be comprised of any suitable material known in the art such touching the walls of the syringe . 
as aluminum , low - density polyethylene , polypropylene , FIG . 16 depicts a fragmentary and partially broken away 
polystyrene , polyvinylidine chloride , nylon , metalized film , view of a portion of a docking station 803 and mount plate 
ethylenevinyl alcohol , ethyleneacrylic acid , and a combina- 60 1002 with syringe 400 docked and ready for blending . Back 
tion thereof . FIG . 15A shows pre - blend zone 1502 and blend holder mount 806 and mounting block 1001 ( which holds 
zone 1503. In FIG . 15A , blades 402 , attached to blade shaft drive shaft 605 ) are secured to mount plate 1002. In one 
701 , are positioned within pre - blend zone 1502. FIGS . 15B embodiment , back holder mount 806 ( or sled 404 , e.g. , see 
and 15C show blades 402 advanced into blend zone 1503 FIG . 4 ) travels up toward drive shaft 605 while spindle 
which occurs when syringe 400 is engaged with a docking 65 motor 1100 begins to spin , causing rotation of spindle pulley 
station which has been activated for the purpose of blending . 1003 which in turn moves spindle belt 1108. The rotation of 
Syringe 400 has a female bayonet connector 700 on blade spindle pulley 1003 causes rotation of drive shaft 605 ( via 
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spindle belt 1108 ) . The rotational speed ensures smooth connector 700 ) , and blades 402. Blades 402 are designed to 
engagement and secure locking of male bayonet connector generate appropriate flow and chop for creating an injectable 
606 ( of drive shaft 605 ) with female bayonet connector 700 and flowable cold slurry . In some embodiments , blades 402 
( of blade shaft 701 ) . Drive shaft 605 may be connected with are able to generate significant flow while simultaneously 
blade shaft 701 through a variety of possible shaft connec- 5 effectively chopping crystallized solution due to the arrange 
tions known in the art such as beam coupling , bellows ment of the blades being oriented at different points around 
coupling , disc coupling , diaphragm coupling , clamp cou- the center longitudinal axis of the syringe ( e.g. , one set of 
pling , gear coupling , bushed pin coupling , elastic coupling , two blades is oriented east - west and a different set of two 
elastomer coupling , flexible coupling , Geislinger coupling , blades is oriented north - south ; two rows are at a 90 ° offset 
Oldham coupling , magnetic coupling , grid coupling , con- 10 from the other two rows ) , as depicted in FIG . 18. One or 
stant velocity coupling , donut coupling , Hirth joint coupling , more leading edges of blades 402 is configured to be sharp . 
sleeve coupling , tapered shaft lock coupling , twin spring In some embodiments , syringe 400 also includes distal blade 
coupling , rag joint coupling , universal joint coupling , etc. 1801. Distal blade 1801 provides added stability , by pro 
Once such a connection is established , blade shaft 701 viding a second bearing surface , to prevent or reduce the 
( connected to drive shaft 605 ) is lowered from pre - blend 15 impacts of resonance caused by certain frequencies of 
zone 1502 toward blend zone 1503 inside syringe barrel rotations of the blade shaft 701 during blending . The exces 
1501. Spindle motor 1100 is now ready for operation at sive vibration can occur due to natural frequency changes 
maximum speed ( or lower available speed options ) to cause while blade shaft 701 moves up and down vertically during 
rotation of drive shaft 605 which in turn causes rotation of mixing when engaged with a drive shaft of a docking station 
blades 402 for creation of slurry 1504 of a desired consis- 20 ( e.g. , see FIG . 16 ) . Distal blade 1801 also has slots which 

any embodiments described herein , upper brushless allow for mixing of the contents of syringe 400 at the distal 
DC motor 604 ( see FIG . 6 ) can be used in place of spindle end . In some embodiments , distal blade 1801 is also formed 
motor 1100 to effectuate rotation of drive shaft 605 which of a smooth material ( e.g. , smooth metal ) to prevent par 
will lead to blending of the contents of syringe 400 . ticulate generation within the internal volume of syringe 
FIG . 17 depicts a portion of docking station 803 , mount 25 400. In some embodiments , syringe 400 also has O - rings 

plate 1002 , and baseplate 1000 with syringe 400 ready for 1800 that provide added pressure to the end of plunger 401 
removal . Once blending is complete , spindle motor 1100 to facilitate ejection of cold slurry through the tip of syringe 
ceases rotation of spindle pulley 1003 which in turn ceases 400 . 
movement of spindle belt 1108 and drive shaft 605 no longer Plunger 401 can have a partially hollow interior suited to 
rotates . This is followed by a slow speed rotation of spindle 30 accept blade shaft 701. Additionally , plunger 401 can be 
motor 1100 in a reversed rotational direction from the hollow and long enough longitudinally such that when 
blending direction which in turn slowly rotates spindle plunger 401 is pushed down ( towards the tip of syringe 400 ) , 
pulley 1003 and moves spindle belt 1108 in the reverse blades 402 fully retract into the hollow portion of plunger 
direction from the direction of blending . This causes drive 401. This allows for a substantial percentage of the internal 
shaft 605 to also rotate in a reversed rotational direction 35 volume of the syringe ( e.g. , cold slurry ) to be ejected from 
from the blending direction in order to cause disengagement syringe 400. In some embodiments , between about 60 % and 
of male bayonet connector 606 from female bayonet con- about 70 % , between about 70 % and 80 % , or more than 
nector 700. Alternatively , drive shaft 605 ( held by mounting about 80 % of the cold slurry inside of syringe 400 can be 
block 1001 ) can be rotated in the reversed direction simul- ejected when plunger 401 is pushed maximally toward the 
taneously with lowering of back holder mount 806 ( or sled 40 tip of syringe 400. In some embodiments , when plunger 401 
404 , see FIG . 6 ) which moves along rails 1109 ( or rails 405 , is pushed maximally toward the tip of syringe 400 , distal 
see FIG . 6 ) . After disengagement , drive shaft 605 is no blade 1801 contacts and engages with O - rings 1800 , such 
longer connected to blade shaft 701. Back holder mount 806 that O - rings 1800 provide pressure to hold distal blade 1800 . 
( or sled 404 , see FIG . 6 ) is then lowered completely to its This allows for plunger 401 to be retracted ( i.e. , moved 
ready position and front holder mount 805 can be opened 45 upward away from the tip of syringe 400 ) , together with 
( see FIG . 11 ) for removal of syringe 400 from docking blades 402 and distal blade 1801. Therefore , when plunger 
station 803 for use of slurry 1504 . 401 is pushed down fully to its maximal position , plunger 

Docking station 803 may be connected to a power supply 401 engages with distal blade 1801 allowing a user to then 
through any method known in the art . For example , docking retract ( move upward , away from the syringe tip ) plunger 
station 803 may have a cord insertion terminal that allows 50 401 together with blade shaft 701 ( to which blades 402 and 
connection of the docking station 803 to a wall outlet power distal blade 1801 are attached ) . However , during blending of 
supply via a power cord . The housing 802 ( see FIGS . 8 and the internal syringe volume , plunger 401 is kept at a fixed 
9 ) may have an opening for the power supply cord to allow vertical position ( e.g. , see FIG . 16 ) , which allows for a drive 
the power supply cord to run from docking station 803 to a shaft ( e.g. , see FIG . 16 , drive shaft 605 ) to move blade shaft 
wall outlet . Docking station 803 may be configured to 55 701 ( and thus blades 402 and distal blade 1801 ) up and down 
operate using AC power , DC power , and a combination longitudinally ( vertically ) , independently of plunger 401 . 
thereof . Alternatively , or in addition , to the wall supplied Blades 402 , distal blade 1801 , and O - rings 1800 , as 
power , docking station 803 may have an internal battery depicted in FIG . 18 , can be sealed within the barrel of 
compartment that can hold one , two , three or more batteries . syringe 400 and syringe 400 can be sterilized as a whole 
Any standard battery size may be used with the present 60 ( with all of its components as shown in FIG . 18 ) , to prevent 
disclosure such as 3LR12 , D , C , AA , AAA , AAAA , A23 , breaking the sterile barrier of syringe 400. Syringe 400 can 
PP3 , CR2032 , LR44 batteries , etc. Also , any standard bat- also include sterility seals ( see FIGS . 15A - C , sterility seals 
tery type may be used with the present disclosure such as 1500 ) that seal the internal components of syringe 400 ( e.g. , 
lead acid , lithium ion , lithium polymer , nickel metal hydride , blades 402 , distal blade 1801 , and O - rings 1800 ) within the 
nickel cadmium , etc. 65 sterile barrier . In some embodiments , syringe 400 is dispos 
FIG . 18 is a perspective view of syringe 400 having a able after a single use to maintain sterility of syringe 400 for 

plunger 401 , blade shaft 701 ( including female bayonet each patient . 
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FIG . 19 shows syringe 400 after blending is completed , syringe 2104 secured in place with plunger 2002 in its 
containing slurry 1504 ready for use in a patient 1900 . nondepressed state . Docking station 2000 includes rotating 
Plunger 401 is pushed ( e.g. , with a thumb , a different finger , magnets 2100 that drive magnetic components 2101. Mag 
or with a medical device ) , which causes injection of slurry netic components 2101 are located within syringe 2104 . 
1504 into patient 1900. In some embodiments , after removal 5 While two magnetic components 2101 are depicted , any 
from the docking station , syringe 400 is subjected to other number of magnetic components may be used with the 
techniques for preparing an injectable slurry prior to injec- present disclosure such as one , two , three , or more than three 
tion such as thawing , further freezing , manual shaking , magnetic components . Rotating magnets 2100 are driven by 
magnetic agitation , etc. In some embodiments , blades 402 motors 2102. Motors 2102 may in turn be powered through 
are lowered from pre - blend zone 1502 into blend zone 1503 10 an internal battery compartment 2103 that can hold one , two , 
during lowering of plunger 401 for injection . In some three or more batteries . Any standard battery size may be 
embodiments , a certain percentage of slurry 1504 remains used with the present disclosure such as 3LR12 , D , C , AA , 
inside the syringe barrel after injection ( e.g. , less than about AAA , AAAA , A23 , PP3 , CR2032 , LR44 batteries , etc. Also , 
10 % of the slurry , between about 10 % and 20 % of the slurry , any standard battery type may be used with the present 
or more than 20 % of the slurry ) . 15 disclosure such as lead acid , lithium ion , lithium polymer , 

Referring collectively to FIGS . 4-19 , in some embodi- nickel metal hydride , nickel cadmium , etc. Alternatively , 
ments , a syringe 400 with a crystallized ( i.e. , frozen ) internal docking station 2000 may be connected to a power supply 
solution is initially secured to sled 404 ( or back holder through any method known in the art . For example , docking 
mount 806 ) of a docking station . Sled 404 ( or back holder station 2000 may have a cord insertion terminal that allows 
mount 806 ) travels upward along rails 405 ( or rails 1109 ) 20 connection of the docking station 2000 to a wall outlet 
toward upper brushless DC motor 604 ( or spindle motor power supply via a power cord . Docking station 2000 may 
1100 ) carrying syringe 400. Drive shaft 605 is rotated slowly be configured to operate using AC power , DC power , and a 
via upper brushless DC motor 604 ( or via spindle motor combination thereof . Docking station 2000 may also drive 
1100 ) to engage its male bayonet connector 606 with the magnetic components 2101 through electromagnetism ( e.g. , 
female bayonet connector 700 of blade shaft 701. Once drive 25 using a brushless motor as described herein ) . 
shaft 605 and blade shaft 701 are coupled , blades 402 , which FIG . 22 shows a cross - sectional view of docking station 
are attached to blade shaft 605 , are advanced from pre - blend 2000 ( having a housing 2001 ) with rotating magnets 2100 
zone 1502 into blend zone 1503. Upper brushless DC motor driven by motors 2102 external to syringe 2104 , and mag 
604 ( or spindle motor 1100 ) causes rotation of drive shaft netic component 2101 located inside of syringe 2104 con 
605 and blade shaft 701 to in turn cause spinning of blades 30 taining blades 2202. FIG . 23 shows syringe 2104 ( having a 
402. Blades 402 spin at high speeds ( e.g. , about 15,000 plunger 2002 ) removed from docking station 2000 ( having 
RPM ) to blend the internal syringe 400 contents to form an a housing 2001 and dish outs 2004 ) after blending is 
injectable cold slurry . After blending is complete , upper complete . FIG . 24 shows syringe 2104 with plunger 2002 
brushless DC motor 604 ( or spindle motor 1100 ) begins to advanced toward the syringe tip to cause slurry solution to 
slowly spin in the opposite direction from the blending 35 be injected into a patient . Magnetic components 2101 are 
direction to cause disengagement of male bayonet connector pushed toward the bottom portion of the syringe barrel near 
606 of drive shaft 605 from the female bayonet connector the tip pf syringe 2104 when plunger 2002 is in its most 
700 of blade shaft 701. Sled 404 ( or back holder mount 806 ) advanced position . In some embodiments , a certain percent 
is then moved from its engaged position downward along age of slurry remains inside the syringe barrel after injection 
rails 405 ( or rails 1109 ) to its resting position . Syringe 400 40 ( e.g. , less than about 10 % of the slurry , between about 10 % 
is removed from sled 404 ( or back holder mount 806 ) and is and 20 % of the slurry , or more than 20 % of the slurry ) . 
ready for use . Plunger 401 is then advanced into pre - blend Various designs and configurations of magnetic compo 
zone 1502 to cause ejection of the slurry 1504 from a syringe nents may be internal to a syringe for effectuating blending . 
tip , while blades 402 remain positioned in blend zone 1503 . The magnetic component may be comprised entirely of 
Plunger 401 will be advanced into blend zone 1503 for the 45 magnetic materials or may be comprised of a combination of 
purpose of injecting a patient with cold slurry at a target magnetic and non - magnetic components such as magnets 
location . coupled to non - magnetic blades . FIG . 25 illustrates a cross 

In another embodiment , the blending mechanism may be sectional view of syringe barrel 2500 with magnetic com 
driven through magnetic coupling by using one or more ponent 2101 and rotating magnet 2100 which is part of a 
magnetic components . FIGS . 20A and 20B show docking 50 docking station ( not shown ) . Magnetic component 2101 is 
station 2000 with a syringe 2104 located inside housing comprised of a circular magnetic perimeter with multiple 
2001 of docking station 2000 for effectuating blending . magnetic blades 2202 arranged in a circular pattern . Rota 
Plunger 2002 is depicted as located on the outside of housing tion of rotating magnet 2100 causes rotation of magnetic 
2001 while the syringe barrel ( not seen in depicted view ) is component 2101 which causes creation of slurry inside of 
located inside docking station 2000. Control panel 2003 55 syringe barrel 2500. FIG . 26 shows an alternative magnet visually displays a variety of operational settings and modes design comprised of four extended blades forming a cross 
such as blending speed , power , mode , time remaining , slurry shape with magnetic component 2101 coupled to blade 
temperature , etc. Control panel 2003 can also include but- 2202. FIG . 27 shows magnetic components 2101 with a 
tons or a touch screen to allow a user to change the circular frame and two elongated portions extending along 
operational settings / mode . Alternatively , the settings / mode 60 the diameter forming an “ X ” shape . FIG . 28 depicts a 
may also be changed using any method known in the art magnetic configuration with magnetic components 2101 and 
such as a remote control . FIG . 20B shows dish outs 2004 a long central shaft with several rows of non - magnetic 
which allow a person to easily insert a syringe and remove blades 2202. Other shapes and configurations of the mag 
a syringe from docking station 2000 by holding onto the netic components can include magnets shaped like stars , 
syringe barrel flange . 65 spheres , squares , or any other shape . 

Referring to FIG . 21 , a cross - sectional view of docking Referring to FIG . 29 , an alternative embodiment of a 
station 2000 ( including housing 2001 ) is depicted with magnetic drive blending mechanism is depicted . Handheld 
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magnetic stirrer 2900 has a rotating magnet 2901 extended syringe contents . The magnetic component may be fixed to 
toward the body of syringe 2104. Rotating magnet 2901 the bottom portion of the plunger , to the internal walls of the 
rotates to cause magnetic components 2101 inside of syringe syringe barrel , to the distal portion of the syringe barrel near 
2104 to be agitated which in turn blends the internal syringe the syringe tip , etc. For example , a magnetic component that 
contents to form cold slurry . Handheld magnetic stirrer 2900 5 includes blades may be fixed in the vertical plane such that 
may be connected to a power supply through any method the blades are allowed to spin solely in the horizontal plane . 
known in the art . For example , handheld magnetic stirrer The magnetic component can be fixed inside the syringe 
2900 may have a cord insertion terminal that allows con- barrel using any technique known in the art , for example , by 
nection of the handheld magnetic stirrer 2900 to a wall outlet using magnetic tape . Alternatively , the magnetic component 
power supply via a power cord . Handheld magnetic stirrer 10 may be located inside of the syringe body without attach 
2900 may be configured to operate using AC power , DC ment such that magnetic drive will cause the magnetic 
power , and a combination thereof . Alternatively , or in addi- component to move freely within the internal syringe space 
tion , to the wall supplied power , handheld magnetic stirrer and through the internal syringe contents . In another 
2900 may have an internal battery compartment that can embodiment , the magnetic component may be fixed in a 
hold one , two , three or more batteries . Any standard battery 15 position within the syringe initially , and activation of mag 
size or type may be used with the present disclosure as netic drive may create force that causes dissociation of the 
previously described herein . magnetic component from its fixed position to allow free 

Referring to FIG . 30 , another embodiment of a magnetic movement of the magnetic component during blending . 
drive blending system is depicted showing docking station Magnetic components of different sizes , shapes , and con 
3000 with dock 3001 configured to accept syringe 2104. 20 figurations can be used to achieve a desired cold slurry 
Docking station 3000 may have a control panel 3002 that consistency . 
can visually display a variety of operational settings and In another embodiment , blending of internal syringe 
modes such as blending speed , power , mode , time remain- content may be effectuated using electromagnetism . Refer 
ing , slurry temperature , etc. Control panel 3002 can also ring to FIG . 33 , a cross - sectional view of a brushless motor 
include buttons or a touch screen to allow a user to change 25 3300 that is configured to accept syringe 3301 is depicted . 
the operational settings / mode . Alternatively , the settings / Brushless motor 3300 is an inrunner with stator coils 3302 
mode may also be changed using any method known in the located inside housing 3303. Stator coils 3302 are on the 
art such as a remote control . Docking station 3000 may be outside of rotor 3304 that is located inside of syringe barrel 
connected to a power supply through any method known in 3305. Rotor 3304 has magnets with north and south poles 
the art . For example , docking station 3000 may have a cord 30 ( not shown ) . Brushless motor 3300 is connected to a power 
insertion terminal that allows connection of the docking source using any method known in the art as described 
station 3000 to a wall outlet power supply via power cord herein . When brushless motor 3300 is activated using a 
3003. Docking station 3000 may be configured to operate power source , electricity runs through and excites the stato 
using AC power , DC power , and combination thereof . coils 3302 which in turn cause the rotor 3304 , which 
Alternatively , or in addition , to the wall supplied power , 35 contains magnets , to spin . The spinning of rotor 3304 causes 
docking station 3000 may have an internal battery compart- blades 3306 to spin and to blend a solution located inside of 
ment that can hold one , two , three or more batteries . Any syringe 3301 to create cold slurry 3307 . 
standard battery size may be used with the present disclosure FIG . 34 depicts a cross - sectional side view of syringe 
as described herein . 3301 with plunger 3400 advanced toward the tip of syringe 

Referring to FIGS . 31 and 32 , cross - sectional schematic 40 3301 to eject cold slurry 3307 for administration to a patient . 
views of docking station 3000 are illustrated with syringe As plunger 3400 is advanced toward the tip of syringe 3301 , 
2104 placed in dock 3001. A portion of syringe 2104 sits blades 3306 move toward rotor 3304 located just above the 
within magnetic cup 3100 which in turn sits on top of motor syringe tip . Rotor 3304 is stationary along the longitudinal 
3101. When the blending functionality of docking station axis of syringe 3301 during active blending ( see FIG . 33 ) 
3000 is initiated , motor 3101 causes magnetic cup 3100 to 45 and during ejection of slurry for administration to a patient 
rotate which causes rotation of rotating magnet 2100 inside as depicted in FIG . 34. FIG . 35 depicts a cross - sectional plan 
magnetic cup 3100 and in turn engages magnetic component view of rotor 3304 with magnets 3500. When cold slurry is 
2101 located inside of syringe 2104 , thus effectuating blend- ejected from a syringe ( see FIG . 34 ) , the cold slurry passes 
ing of the internal contents of syringe 2104. In some through fluid passages 3502 in rotor 3304 . 
embodiments , during blending , linear actuator 3102 extends 50 In an alternative embodiment of a brushless motor , a rotor 
and retracts in a linear motion causing sled 3103 to move up may be located inside of a syringe plunger . Referring to FIG . 
and down guide rails 3104 which in turn moves motor 3101 36 , a cross - sectional schematic front view of syringe 3600 is 
and magnetic cup 3100 along the longitudinal axis of depicted inside a housing 3602 of brushless motor 3601 . 
syringe 2104 to allow for a more homogenous blending of Brushless motor 3601 is an inrunner that includes rotor 3603 
the syringe 2104 contents . The linear motion of magnetic 55 located inside of plunger 3604 and stator coils 3605 located 
cup 3100 caused by linear actuator 3102 can be coupled with within housing 3602. Rotor 3603 has magnets with north 
the rotational motion of magnetic cup 3100 caused by motor and south poles ( not shown ) . Brushless motor 3601 is 
3101. Alternatively , the linear and rotational motions can be connected to a power source using any method known in the 
effectuated separately or in various combinations / cycles art as described herein . When brushless motor 3601 is 
throughout blending . FIG . 31 shows linear actuator 3102 in 60 activated using a power source , electricity runs through and 
its most retracted position , while FIG . 32 shows linear excites stator coils 3605 which in turn cause the rotor 3603 , 
actuator 3102 in its most extended / upward position . Linear which contains magnets , to spin . The spinning of rotor 3603 
actuator 3102 can proceed through a cycle of retraction and causes blades 3606 to spin and to blend a solution located 
extension for a plurality of cycles during any given blending inside of syringe 3600 to create cold slurry 3607 . 
episode . FIG . 37 depicts a cross - sectional side view of syringe 

The magnetic component can be integrated within the 3600 with plunger 3604 advanced toward the tip of syringe 
syringe in a manner that maintains sterility of the internal 3600 to eject cold slurry 3607 for administration to a patient . 
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As plunger 3604 is advanced toward the tip of syringe 3600 , which the LED light turns to a sold green color indicating a 
blades 3606 move toward rotor 3603 located just above the ready state . If the device is operational with a non - blocking 
syringe tip . Rotor 3603 is stationary along the longitudinal issue ( at step 381 ) , the LED light blinks quickly twice with 
axis of syringe 3600 during active blending ( see FIG . 36 ) an amber color to indicate to the user that there is a 
and during ejection of slurry for administration to a patient 5 non - blocking issue and then moves to the ready state at step 
as depicted in FIG . 37 . 382. A non - blocking issue is a detected problem with the 

In some embodiments , a filter or a plurality of filters may device which will not affect the mixing / blending operation 
be used with the present disclosure to create an injectable of the device . Examples of non - blocking issues include 
and flowable cold slurry . In such embodiments , a syringe detecting that an SD card is not present , and a discrepancy 
that includes an internal filter is initially subjected to cooling 10 between printed circuit board ( PCB ) temperature sensors . 
to at least partially crystallize the internal syringe contents . The one or more PCB temperature sensors can be used to 
The syringe is then subjected to one or more of the above detect whether a main control circuit board of the docking 
described blending methods to create a cold slurry . When the station is overheating . In some embodiments , if overheating 
plunger of the syringe is advanced , the cold slurry passes is detected ( e.g. , one or more PCB temperature sensor 
through the internal syringe filter to turn the cold slurry into 15 detects a temperature above a predetermined threshold such 
a more flowable and injectable form . In some embodiments , as above 40 ° C. ) , the power to the docking station is 
a syringe includes a plastic mesh , or a metal mesh filter automatically shut off to prevent damage to the main control 
located within the internal syringe space just above the circuit board . The main control circuit board can be located 
syringe tip . When the plunger is advanced toward the anywhere within or outside of the docking station ( e.g. , 
syringe tip , the cold slurry passes through the filter , which 20 behind the brushless DC motor of FIG . 14 ; main control 
can be used to prevent clogging of ice particles through a circuit board not depicted ) . If two PCB temperature sensors 
needle connected to the syringe at the syringe tip . One or on the main control circuit board show a discrepancy in the 
more filters may be located anywhere within the internal temperature reading of approximately 5º C. or more of each 
space of the syringe body such that when the plunger is other , a non - blocking issue is detected . 
advanced , the cold slurry is pushed through the filter ( s ) . The 25 If the device is not operational ( at step 381 ) , the LED light 
filter can be used to ensure that only ice particles below a pulses with an amber color indicating that a syringe cannot 
particular size may pass through the filter and out of the be inserted for initiating a mixing / blending operation . At this 
needle . The filter may be comprised of mesh with a variety point , in some embodiments , the user may open and close a 
of pore sizes that are suitable for allowing passage of ice safety door of the device to return the operational flow status 
particles smaller than about 0.5 to 1.5 mm in diameter , 30 of the device back to step 381 which during a self - test can 
smaller than between about 1.5 mm in diameter and 2.5 mm begin again ( LED pulses white ) . If there is no safety door on 
in diameter , smaller than between about 2.5 mm and 3.5 mm the device , the user may press a button on the device to 
diameter , or smaller than about 3.5 mm in diameter . The return the device operational flow status back to step 381. At 
filter may be comprised of mesh or foam and can be made step 381 , if the device is determined to be operational or 
of any suitable material known in the art including metal and 35 operational with a non - blocking issues , the operational flow 
metal alloys ( e.g. , steel , stainless steel , nickel , aluminum , moves to step 382 . 
brass , copper ) , fiberglass , plastics and polymers ( e.g. , poly- At 382 , during which the LED light is a sold green color 
ethylene , polypropylene , PVC , PTFE , nylon , elastomers ) , indicating a ready state , a syringe can be inserted into a 
natural fibers , etc. syringe dock of the device . In some embodiments , the user 

Referring to FIGS . 38-41 , operation flow diagrams are 40 must close a safety door after inserting the syringe and prior 
depicted showing different operational states of the docking to continuing to the next step ( e.g. , safety door 801 , see 
stations of the present disclosure and corresponding LED FIGS . 8 and 9 ) . Once the system determines the presence of 
status . The operation can be controlled by a system that a syringe ( e.g. , using a sensor on the device ) , and in some 
includes a processor or a plurality of processors located embodiments also determines that the safety door is closed , 
within the apparatus / device itself and / or located separate 45 the operational flow continues to step 383. At step 383 , the 
from the device and in communication with the device by blending operation of the device is initiated to transform the 
way of any communications network known in the art such contents of the syringe into an injectable cold / ice slurry and 
as an intranet , the Internet , a local area network ( LAN ) , a the LED light pulses with a blue color ( the pulsing may be 
wide area network ( WAN ) , a wireless fidelity ( WiFi ) net- slow or fast ) during the blending or mixing operation . When 
work , a cellular network , and the like . The operational flow 50 the blending or mixing operation is complete , it is deter 
begins when a power switch on the device ( e.g. , docking mined whether the blending or mixing operation was a 
station 403 , 803 , 2000 , or 3000 ) is turned on ( “ Power On " ) . success or failure . If the blending or mixing operation was 
The device has one or more LED lights located on any part a success , the LED light blinks with a green color to indicate 
of the device that is visible to a user during operation . success . Blending or mixing success or failure can be 
Reference is made to various colors of the LED light during 55 determined based on one or more factors such as ( but not 
device operation , but any colors can be used in place of the limited to ) temperature of the slurry ( e.g. , measured with an 
colors discussed with reference to FIGS . 38-41 . Referring to infrared sensor located on the docking station ) , detected 
FIG . 38 , at step 381 , the system initiates a self - test to maximum RPM achieved by motor , reading on PCB tem 
determine if the device is operational and the LED light perature sensors , blending time achieved at predetermined 
pulses with a white color during the self - test . The decision 60 blending speeds , and the like . Once the LED light is blinking 
output at this step is whether the device is operational , green indicating mixing or blending success , the user 
operational with non - blocking issues , or not operational . removes the syringe from the device , and the injectable and 
Depending on which of these three states is detected fol- flowable cold slurry is ready to be injected into a patient at 
lowing the self - test phase , a different operational flow path a target location . After the syringe is successfully removed 
follows , as described in greater detail below . 65 from the device , the operational flow returns to the ready 
At step 381 , if the system determines that the device is state at step 382 during which the LED light is a solid green 

operational , the operational flow moves to step 382 during color . At this point , a new syringe may be inserted into the 
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docking station and the operational flow can continue again and move the sled / holder mount to its lowest position ( e.g. , 
to step 383 , as previously described . If the device senses that sled 404 , see FIG . 6 , or back holder mount 806 , see FIG . 13 ) , 
the syringe has not been removed from the device for a followed by unlocking the safety door , and moving to 
predetermined period of time ( e.g. , 1 minute , 2 minutes , 3 operational step 390 to determine again if the door is closed 
minutes , 4 minutes , 5 minutes , or more than 5 minutes ) , the 5 ( the operational flow can then move to step 391 and / or 392 
LED light blinks with an amber color and the operation as described above ) . A syringe that is present at step 393 
moves to step 384 during which the LED light turns a sold suggests that the syringe was not removed in time from a 
amber color and indicates that the syringe should be dis- previous operation of the device and the syringe likely needs 
carded and the slurry is not in a useable state . In some to be discarded . If it is determined that a syringe is not 
embodiments , the syringe will not need to be discarded and 10 present , a test of the operation of the docking station is 
instead can be removed from the docking station and sub- initiated which can involve sending a signal to cause vertical 
jected to refreezing before attempting to initiate another movement of the sled and holder mount , engagement of one 
blending operation . The operational flow can alternately or more motors , and obtaining temperature readings from 
move onto step 384 if a mixing failure is detected at step 383 PCB temperature sensors . 
( e.g. , based on the mixing success / failure factors described 15 The operational flow moves next to step 394 during which 
above ) . the system determines if the device is operational , opera 

If a failure is detected , the operation moves to step 384 tional with non - blocking issue , or not operational . The 
during which the LED light turns a sold amber color and determination is based on one or more factors such as 
indicates that the syringe should be discarded ( or removed whether a sufficient vertical range of motion was achieved 
and refrozen ) , and the slurry is not in a useable state . At step 20 for the movement of the sled / holder mount , whether a 
384 , a user must remove the syringe from the device . Once sufficient range of RPM values were achieved for the motor , 
the syringe is removed , a determination is made as to whether a syringe temperature sensor ( e.g. , infrared sensor ) 
whether the device is operational or not operational . If the was able to obtain temperature reads , whether a PCB tem 
device is operational , the operational flow moves to step 382 perature sensor ( e.g. , heat sensor ) is functional and / or 
during which the LED light is a solid green color indicating 25 whether there is a discrepancy between temperature readings 
that the device is in a ready state for mixing and the between two or more PCB temperature sensors , and whether 
operational flow steps continue from step 382 , as previously an SD card is present and / or functional . The PCB check and 
described ( e.g. , move to step 383 , etc. ) . If at step 384 , after SD card check may also be performed at any time during the 
syringe removal , the device is determined not to be opera- entirety of self - test ( step 381 ) . If it is determined at step 394 
tional , the LED light pulses with an amber color to indicate 30 based on one or more of the above - mentioned factors ( or any 
that the device is not in a ready state and mixing or blending other factors ) that the device is operational , the LED light 
cannot take place . At this juncture , in some embodiments , turns to a solid green color to indicate that the device is ready 
the user may open the safety door and close the safety door for use . If it is determined at step 394 based on one or more 
which will move the operational flow back to step 381 of these factors that the device is not operational , a signal is 
during which the self - test is initiated again and the LED light 35 sent to the device to disengage the syringe and move the 
pulses white . From step 381 , the operation flow can begin sled / holder mount to its lowest position ( e.g. , sled 404 , see 
again as described above ( e.g. , move to step 382 ) . FIG . 6 , or back holder mount 806 , see FIG . 13 ) , followed by 
FIG . 39 depicts the operational flow steps that take place unlocking the safety door , and moving to operational step 

during the self - test state of the device at step 381 as 390 to determine again if the door is closed ( the operational 
described above with respect to FIG . 38. Once the device is 40 flow can then move to step 391 and / or 392 as described 
powered on , the operational flow moves to step 381 during above ) . At step 390 , the LED pulses in an amber color to 
which the LED light pulses white and a self - test is initiated indicate that the device is not ready for use . If it is deter 
to determine whether the device is operational , operational mined at step 394 based on one or more of the above 
with a non - blocking issue , or not operational . In embodi- mentioned factors ( or any other factors ) that the device is 
ments that have a safety door ( e.g. , see FIGS . 8 and 9 ) , the 45 operational with a non - blocking issue , the LED light blinks 
self - test begins at step 391 during which a sensor on the twice with an amber color to alert the user that there may be 
device may detect whether the safety door is closed . If the one or more non - blocking issues , and then switches to a 
door is closed , a signal is sent to the device to automatically solid green color to indicate a ready state of the device . 
lock the door and then the operational flow moves to step Examples of non - blocking issues include detecting that an 
392. If it is detected that the door is not closed , a signal is 50 SD card is not present , and a discrepancy between PCB 
sent to the device to unlock the door , and another assessment temperature sensors . When the LED light is solid green , the 
is made to determine whether the door is closed at step 390 operational flow moves to step 382 as described with respect 
during which the LED light on the device pulses with an to FIG . 38 . 
amber color . If the door is determined to be closed , a signal Referring to FIG . 40 , ready state operational flow step 382 
is sent to lock the door and the operational flow proceeds to 55 ( from FIG . 38 ) is described in more detail . As described 
step 392. At step 392 , the system determines if the safety herein , the operational flow of the system begins at step 381 
door is locked . If it is determined that the safety door is not with a self - test ( during which the LED pulses with a white 
locked , the system sends a signal to automatically unlock the color ) to determine if the device is operational , operational 
safety door and the operational flow moves to step 390 with a non - blocking issue , or not operational . If it is deter 
during which the system checks again whether the door is 60 mined that the device is operational with a non - blocking 
closed ( the operational flow can then move to step 391 issue , the LED pulses twice with an amber color and then 
and / or 392 as described above ) . If the door is determined to turns solid green . If it is determined that the device is 
be closed , the operational flow moves to step 393. At step operational , the LED turns solid green without intermediary 
393 , the system determines if a syringe is present in the amber colored blinks . The solid green LED color indicates 
appropriate location within the device ( e.g. , using a sensor 65 a ready state of the system which corresponds to operational 
to determine if the syringe is docked ) . If the syringe is flow step 382. At step 382 , the system sends a signal to the 
present , a signal is sent to the device to disengage the syringe device to unlock a safety door ( in embodiments that have a 
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safety door ) . The user then places a syringe in the device at Referring to FIG . 42 , once the system is in a ready state 
an appropriate location , such as inserting the syringe into a at step 382 and no further operational issues are detected 
dock that is configured to hold the syringe . At step 385 , the ( see FIG . 40 and corresponding description ) , the operational 
system determines if the safety door is closed ( in embodi- flow moves to step 383 ( as in FIG . 38 ) during which the 
ments with a safety door ) and the system determines 5 mixing or blending operation takes place and the LED light 
whether a syringe is present within the device ( e.g. , using a pulses blue ( see FIG . 41 and corresponding description ) . If 
sensor that detects a docked syringe ) . If it is determined that it is determined at step 383 that the mixing / blending opera 
the safety door is closed and / or the syringe is present , the tion was a failure / not successful , the operational flow moves 
system sends a signal to automatically lock the safety door . to step 384 ( e.g. , see FIG . 38 ) during which the LED light 
At step 386 , the system checks whether the safety door is turns to a solid amber color indicating to the user that the 
locked ( e.g. , using a sensor located on the device ) . If the syringe should be discarded , and the syringe contents should 
safety door is determined to be locked , the operational flow not be injected into a patient . Additionally , the system sends 
can proceed to step 383 ( see FIG . 38 ) and the mixing a signal to the device to unlock the safety door . At the same 
blending operation of the device can be initiated . On the 15 time , at step 384 , the system is continuously / periodically 
other hand , if it is determined at step 385 that the safety door monitoring whether the syringe is still present ( e.g. , docked ) . 
is not closed and / or that the syringe is not present , the As long as the syringe is still present , the operational flow 
operational flow continues to step 390 during which the will remain at step 384 , the LED light will continue to 
LED pulses with an amber color and the device is not ready display a solid amber color , and the system will monitor 
for use ( see FIGS . 38 and 39 ) . Likewise , if it is determined 20 continuously or periodically if the syringe is still present . If 
at step 386 that the safety door is not locked , the operational it is determined that the syringe is no longer present ( e.g. , a 
flow continues to step 390 during which the LED pulses with user has removed the syringe for injection into a patient ) , the 
an amber color and the device is not ready for use ( see FIGS . system queries whether the device is operational ( e.g. , see 
38 and 39 ) . step 384 at FIG . 38 ) . If it is determined that the device is not 

Referring to FIG . 41 , mixing state 383 ( see FIG . 38 ) , is 25 operational , the operational flow moves to step 390 ( e.g. , see 
described in more detail . Once the system is in a ready state FIG . 39 ) during which the LED light pulses in an amber 
at step 382 and no further operational issues are detected color indicating to the user that the device is not ready to 
( see FIG . 40 and corresponding description ) , the operational accept a syringe and the blending or mixing operation 
flow moves to step 383 during which the LED pulses in a cannot be initiated . If it is determined at step 384 that the 
blue color and the mixing / blending operation of the device 30 device is operational , the operational flow moves back to 
begins . During this step , the sled / holder mount ( e.g. , sled step 382 during which the LED light turns to a solid green 
404 or back holder mount 806 , see FIGS . 4-19 ) holds the color indicating to the user that the device is in a ready state 
syringe having at least partially crystallized internal contents and the user may now place a syringe into the device and 
and travels upward along rails ( e.g. , rails 405 or rails 1106 , initiate the mixing or blending operation at step 383 . 
see FIGS . 4-19 ) toward a motor . A drive shaft ( e.g. , drive 35 If it is determined at step 383 that the mixing operation 
shaft 605 , see FIGS . 4-19 ) is rotated via a motor to engage was a success , the system sends a signal to the device to 
with a blade shaft ( e.g. , blade shaft 701 , see FIGS . 4-19 ) . unlock the safety door ( in embodiments with a safety door , 
The motor ( e.g. , upper brushless DC motor 604 or spindle e.g. , see FIGS . 8 and 9 ) and the LED light blinks with a 
motor 1100 , see FIGS . 4-19 ) causes rotation of the drive green color to indicate to a user that the syringe is ready for 
shaft and spins blades on the blade shaft ( e.g. , blades 402 , 40 injection of a cold slurry into a patient at a target location . 
see FIGS . 4-19 ) to blend the internal syringe contents to At the same time , the system moves to operational step 388 
form an injectable cold slurry . After blending is complete , during which the system is continuously or periodically 
the motor ( e.g. , upper brushless DC motor 604 or spindle monitoring whether the syringe is still present ( e.g. , docked ) . 
motor 1100 , see FIGS . 4-19 ) spins in the opposite direction If it is determined that the syringe is no longer present ( e.g. , 
from the blending direction to cause disengagement of the 45 a user has removed the syringe for injection into a patient ) , 
drive shaft from the blade shaft ( e.g. , drive shaft 605 and the operational flow moves back to the ready state at step 
blade shaft 701 , see FIGS . 4-19 ) . The sled / holder mount 382 and the LED light turns to a solid green to indicate to 
( e.g. , sled 404 or back holder mount 806 , see FIGS . 4-19 ) is a user that a new syringe is ready to be placed in the device 
then moved from its engaged position downward along the for mixing or blending . Alternatively , if the syringe is 
rails ( e.g. , rails 405 or rails 1106 , see FIGS . 4-19 ) to its 50 determined to be present at step 388 , the system continu 
resting position . Following completion of the mixing / blend- ously or periodically monitors the time that has elapsed 
ing operation , the operational flow moves to step 387 during since the ready to inject state ( LED blinking green ) has been 
which the system determines whether the mixing or blend- achieved , and also continuously or periodically monitors the 
ing procedure was a success or failure . Mixing success or syringe temperature ( e.g. , using an IR sensor on the device ) . 
failure can be determined based on one or more factors such 55 The system continuously or periodically checks whether the 
as ( but not limited to ) temperature of the slurry ( e.g. , syringe is still present and as long as it is still present , the 
measured with an IR sensor located on the device ) , detected system will continue to periodically / continuously monitor 
maximum RPM achieved by motor , readings on PCB heat the elapsed time and syringe temperature . If it is determined 
sensors , blending time achieved at predetermined blending at step 388 that a predetermined amount of time has elapsed 
speeds , and the like . If it is determined that the mixing 60 and the syringe is still present ( e.g. , less than about 1 minute , 
operation was a success , the LED light blinks green to between 1 minute and 2 minutes , between 2 minutes and 3 
indicate success and the user may remove the syringe for minutes , or more than about 3 minutes ) , the operational flow 
injection into a patient at a target location . If the mixing moves to step 389. Likewise , if it is determined at step 388 
operation is determined to be a failure , the LED light turns that the slurry inside the syringe ( e.g. , using an IR sensor on 
to a sold amber color ( step 384 , see FIG . 38 ) indicating to 65 the device ) has warmed up to a predetermined temperature 
the user that the syringe should be discarded , and the syringe threshold ( e.g. , warmer than about -7 ° C. , warmer than 
contents should not be injected into a patient . about -6.5 ° C. , warmer than about -6 ° C. , warmer than 
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about -5.5 ° C. , or warmer than about -5 ° C. ) , the opera- syringe to at least partially crystallize . In some embodi 
tional flow moves to step 389 . ments , the docking station described herein ( e.g. , see dock 

At step 389 , the LED light blinks with alternating green ing stations 403 , 803 , 2000 , or 3000 in FIGS . 4-14 , 16-17 , 
and amber colors indicating to the user as a warning that 20-23 , 30-33 , and 36 ) can include one or more refrigeration 
syringe expiration is approaching ( e.g. , because the syringe 5 elements that when activated would expose the syringe to 
has been sitting in the docking station for too long following freezing temperatures for a set period of time to cause at 
blending and / or the slurry temperature is too warm ) . During least partial crystallization of the syringe contents . Once the step 389 , the system continuously or periodically checks slurry has been exposed to freezing temperatures , e.g. , less whether the syringe is still present and as long as it is still than about 0 ° C. , less than about -5 ° C. , less than about -10 ° present , the system will continue to periodically or continu- 10 
ously monitor the elapsed time and syringe temperature as C. , or less than about -15 ° C. , the syringe can be place in the 

docking station ( or maintained in the docking station if the previously described for step 388. If it is determined at step 
389 that the syringe is no longer present ( e.g. , a user has docking station has refrigeration elements ) and the contents 
removed the syringe for injection into a patient ) , the opera of the syringe can be blended or mixed using any of the 
tional flow moves back to the ready state at step 382 and the 15 embodiments disclosed herein ( e.g. , see FIGS . 4-18 , 20-23 , 
LED light turns to a solid green to indicate to a user that a 25-33 , and 35-36 ) . After the syringe contents have been 
new syringe is ready to be placed in the device for mixing blended or mixed , an injectable and flowable cold slurry is 
or blending . Alternatively , if it is determined at step 389 that formed and is ready for injection into a patient . The user can 
a predetermined amount of time has elapsed and the syringe remove the syringe from the docking station and , if neces 
is still present ( e.g. , less than about 1 minute , between 1 20 sary , attach a needle to the syringe . The user can then inject 
minute and 2 minutes , between 2 minutes and 3 minutes , or the cold slurry into a target location in a subject or patient 
more than about 3 minutes ) , the operational flow moves to ( e.g. , FIGS . 19 , 24 , 34 , and 37 ) . Throughout this process , the 
step 384. Likewise , if it is determined at step 389 that the user does not need to measure , determine , or modify the 
slurry inside the syringe ( e.g. , using an IR sensor on the contents of the syringe . In some embodiments , the user does 
device ) has warmed up to a predetermined temperature 25 not need to take any extra steps to maintain sterility of the 
threshold ( e.g. , warmer than about -7 ° C. , warmer than syringe contents . 
about -6.5 ° C. , warmer than about -6 ° C. , warmer than Although a syringe is used in the examples described 
about -5.5 ° C. , or warmer than about -5 ° C. ) , the opera- herein , any container known in the art may be used in place 
tional flow moves to step 384 . of a syringe . Suitable containers other than a syringe include 

At step 384 , the LED light turns to a sold amber color 30 a vial , a bag , or a plastic or glass vessel . The container is 
( also see FIG . 38 ) indicating to the user that the syringe configured to interact with the apparatuses , devices , and 
should be discarded , and the syringe contents should not be systems of the present invention to transform an internal 
injected into a patient . Additionally , at step 384 , the system a , volume of the container into an injectable and flowable cold 
monitors continuously / periodically if the syringe is still slurry . 
present in the device . As long as the syringe is still present , 35 The injectable slurry described herein can be utilized to 
the operational flow will remain at step 384 , the LED light target all tissue types including , but not limited to , connec 
will continue to display a solid amber color , and the system tive , epithelial , neural , joint , cardiac , adipose , hepatic , renal , 
will monitor continuously or periodically if the syringe is vascular , cutaneous , and muscle tissues . The injectable 
still present . If it is determined that the syringe is no longer slurry advantageously can focus a cooling effect directly at 
present ( e.g. , a user has removed the syringe for injection 40 the site of the targeted tissue through injection directly into 
into a patient ) , the system queries whether the device is interstitial tissue , without the challenges of diffusion of heat 
operational ( e.g. , see step 384 at FIG . 38 ) . If it is determined or perfusion tissue , as described in U.S. Application No. 
that the device is not operational , the operational flow moves 2017/0274011 and incorporated in its entirety herein . As 
to step 390 ( e.g. , see FIG . 39 ) during which the LED light described in U.S. Application No. 2017/0274078 and incor 
pulses in an amber color indicating to the user that the device 45 porated in its entirety herein , the injectable slurry can be 
is not ready to accept a syringe and the blending or mixing used as a treatment for pain . Injection / infusion of the slurry 
operation cannot be initiated . If it is determined at step 384 near nerves causes crystallization of lipids in the myelin 
that the device is operational , the operational flow moves sheath , or direct cooling of non - myelinated nerves , thereby 
back to step 382 during which the LED light turns to a solid resulting in a site - specific relief of pain through inhibition of 
green color indicating to the user that the device is in a ready 50 nerve conduction . The inhibition of peripheral nerve con 
state , the user may now place a syringe into the device to duction is reversible ( e.g. , inhibition can occur for a period 
initiate the mixing / blending operation at step 383 , and the of minutes , days , weeks or months after a single adminis 
operational flow proceeds from step 383 to other operational tration of the slurry ) ( see U.S. Application No. 2017 / 
flow steps as previously described herein . 0274078 ) . In addition to pain relief applications , the inject 

The systems , devices , apparatuses , and methods of the 55 able slurry can also be administered to target parts of the 
present disclosure may be used in the following ways . A user somatic and / or autonomic nervous system to treat a variety 
may receive a sterilized syringe at a point of care that has of conditions ( e.g. , inhibition of motor nerves to reduce 
been prefilled with components such those shown and muscle spasms , inhibition of sympathetic fibers that inner 
described in FIG . 2 , the prefilled composition being config- vate the eccrine glands to reduce hyperhidrosis , inhibition of 
ured to allow the internal volume of the syringe to form into 60 renal sympathetic nerves as a treatment for hypertension , 
an injectable and flowable cold slurry based on the freezing and inhibition of neural input to the bladder to treat incon 
point of the composition ( e.g. , FIG . 1 ) . The syringe can be tinence ) ( see U.S. Application No. 2017/0274078 ) . 
stored by any means known in the art at the point of care The devices , systems , and methods disclosed herein are 
until the user needs to prepare the injectable and flowable not to be limited in scope to the specific embodiments 
cold slurry . When a user is ready to begin preparing an 65 described herein . Indeed , various modifications of the 
injectable and flowable cold slurry , the user can place the devices , systems , and methods in addition to those described 
syringe into a freezer to cause an internal volume of the will become apparent to those of skill in the art from the 
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foregoing description and accompanying figures . Such 14. The system of claim 12 , wherein the syringe further 
modifications are intended to fall within the scope of the comprises a plunger , wherein the plunger comprises a hol 
appended claims . low portion , and wherein the blade shaft is configured to 

The invention claimed is : retract into the hollow portion of the plunger . 
1. A system for creating an injectable and flowable cold 5 15. The system of claim 11 , further comprising one or slurry , the system comprising : more rails , wherein the one of more rails are configured to a syringe comprising a blade shaft ; move the sled from the first position to the second position . a housing ; 16. The system of claim 11 , wherein the first motor is a mount operatively connected to the housing configured selected from a brushless DC motor or a linear actuator . to accept the syringe ; 17. The system of claim 11 , wherein the second motor is a first motor configured to move the mount from a first selected from a brushless DC motor or a spindle motor . position to a second position ; 
a second motor , and 18. The system of claim 11 , further comprising one or 
a drive shaft in communication with the second motor , more pulleys in communication with the first motor , wherein 

wherein the drive shaft is configured to rotate to cause 15 the one or more pulleys are configured to move the sled from 
an internal volume of the syringe to be transformed into the first position to the second position . 
the injectable and flowable cold slurry . 19. The system of claim 11 , further comprising a safety 

door . 2. The system of claim 1 , wherein the blade shaft com 
prises a plurality of blades . 20. An apparatus for creating an injectable and flowable 

cold slurry , the apparatus comprising : 3. The system of claim 1 , wherein the blade shaft is 20 
configured to engage with the drive shaft , and wherein the a sled configured to accept a syringe ; 
blade shaft is configured to rotate to cause the internal a first motor configured to move the sled from a first 
volume of the syringe to be transformed into the injectable position to a second position ; 
and flowable cold slurry . a drive shaft ; and 

4. The system of claim 1 , further comprising one or more 25 a second motor configured to cause rotation of the drive 
rails , wherein the mount is configured to move along the one shaft , wherein the rotation of the drive shaft causes an 
or more rails from the first position to the second position . internal volume of the syringe to be formed into the 

5. The system of claim 1 , wherein the first motor is injectable and flowable cold slurry . 
selected from a brushless DC motor or a linear actuator . 21. The apparatus of claim 20 , wherein the sled further 
6. The system of claim 1 , wherein the second motor is 30 comprises a dock , wherein the dock is configured to accept 

selected from a brushless DC motor or a spindle motor . the syringe . 
7. The system of claim 1 , further comprising a pulley in 22. The apparatus of claim 20 , wherein the sled comprises 

communication with the second motor , wherein the pulley is a front holder mount and a back holder mount , and wherein 
the front holder mount is configured to be moved to an open configured to rotate the drive shaft . position to accept the syringe . 8. The system of claim 1 , further comprising one or more 35 

pulleys in communication with the first motor , wherein the 23. The apparatus of claim 20 , further comprising one or 
one or more pulleys are configured to move the mount from more pulleys in communication with the first motor , wherein 
the first position to the second position . the one or more pulleys are configured to move the sled from 

9. The system of claim 1 , wherein the first motor is the first position to the second position . 
configured to move the mount from the first position to the 40 24. An apparatus for transforming an internal volume of 
second position along a longitudinal axis . a syringe into an injectable and flowable cold slurry , the 

10. The system of claim 1 , further comprising a worm and apparatus comprising : 
a worm gear , wherein the worm is in communication with the syringe comprising a blade shaft , wherein the blade 
the worm gear , and wherein the worm gear is configured to shaft comprises a first bayonet connector configured to 
rotate a pulley to move the mount from the first position to 45 engage with a second bayonet connector , 
the second position . a mount configured to accept the syringe ; 

11. A system for creating an injectable and flowable cold a drive shaft , wherein the drive shaft comprises the second 
slurry , the system comprising : bayonet connector ; 

a first motor in communication with the drive shaft , a sled configured to accept a syringe ; 
a first motor configured to move the sled from a first 50 wherein the first motor is configured to rotate the drive 

position to a second position ; shaft to transform the internal volume of the syringe 
a second motor ; into the injectable and flowable cold slurry ; and 
a drive shaft in communication with the second motor ; a second motor configured to move the mount from a first 

and position to a second position . 
a pulley in communication with the second motor and the 55 25. The apparatus of claim 24 , further comprising one or 

drive shaft , wherein the drive shaft is configured to more pulleys in communication with the second motor , 
rotate to cause an internal volume of the syringe to be wherein the one or more pulleys are configured to move the 
transformed into the injectable and flowable cold mount from the first position to the second position . 
slurry . 26. The apparatus of claim 24 , further comprising one or 

more rails , wherein the mount is configured to move along 12. The system of claim 11 , further comprising the 60 
syringe , wherein the syringe comprises a blade shaft . the one or more rails from the first position to the second 

13. The system of claim 12 , wherein the blade shaft position . 
comprises a plurality of blades . 
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